F£ATIJRES  OF  RICHMOBTO  STATION 


New  unit  for  Philadelphia  illustrates  modern  design  and  addition  to 
capacity  in  an  existing  station.  A  double-winding  generator,  an  un¬ 
usual,  bus  layout,  severe  breaker  duty,  metal-clad  gear  and  interlocked 
auxiliary  system  are  outstanding  features.  A  valuable  article  for  those 
now  studying  how  to  get  more  capacity. 
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RECLOSIJRE  OF  llO-KV.  RREAKERS 


Down  South  economy  and  better  service  resulted  from  reclosing 
44-kv.  and  lower  voltage  breakers.  Results  warranted  extending  the 
practice  to  110-kv.  line  breakers.  Problems  involved  and  results  of  the 
operations  are  suggestive  to  all  utilities. 


ELECTRIC  HEAT  TREATMENT 


Equipment  is  now  available  for  heat  treating  metals  and  alloys  by 
electric  heat.  Fundamental  technical  data  and  description  of  equip¬ 
ment  and  applications  of  value  to  industrial  and  power  sales  engineers. 
Electric  heat  is.  an  unexploited  tool  in  low-cost  and  high-quality 
metal  production. 
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POWER-CITIZEN  OR  RVREAIJCRAT 


What  it  means  to  have  private  initiative  in  the  power  business  and 
what  it  would  mean  to  have  the  bureaucrats  in  charge. 


SURVEY  OF  APPLIANCE  SALES 


Another  year  of  record  volume  in  appliance  selling.  “Electrical 
World”  survey  of  selling  in  the  past  six  months.  Costs,  man-power, 
methods  used  to  sell  electric  appliances. 


EXECCTIVEsS  REPORT  ON  RCSINESS 


Representative  survey  by  “Electrical  World”  gives  cause  for  optimism 
on  business  outlimk  this  fall. 


INDICATING  SMOKE  ALARM 


Large  utility  builds  customer  good-u'ill  and  obtains  greater 
boiler  efficiency  with  this  proved  device. 


ore;;;boii^ 
■obi*”"  ‘ 


This  chart  was  featured  in  a  news¬ 
paper  advertisement  by  this  utility.  It 
shows  how  successfully  the  Weston 
’^Photronic  Indicating  Smoke  Alarm 
banished  the  smoke  nuisance. 


RllAY 


When  a  coiijieste«l  ressideiitial  area  develops  around  a 
utility  plant,  the  eonipany  is  faeed,  ainon^  otliers. 
With  one  very  serious  problem  . . .  the  smoke  nuisance. 
.Siieh  was  the  case  with  this  larije  western  utility, 
which  finally  recojinized  this  problem  as  heiii*;  a 
decided  threat  to  company  }rood-will. 

So  a  profiram  of  plant  improvement  was  started  in 
19.‘13  which  had  as  one  of  its  purposes  the  elimination 
of  the  smoke  nuisance.  How  mcH  this  plan  succeeded 
is  evidenced  by  the  chart  shown  at  the  left.  But  this 
chart  hears  no  reference  to  another  very  important 
point  .  .  .  the  elimination  o/  smoke  has  f>iren  this 
utility  a  far  more  efficiently  operated  boiler  plant. 

The  hi"  achievement,  however,  has  been  the 
chaiified  attitude  of  (’.ommunity  Clubs  and  former 
antagonists.  The  Weston  Indicatiii"  Smoke  Alarm 
contributed,  in  larjre  measure,  to  this  achievement. 
Every  utility  will  he  interested  in  the  complete  story 
.  .  .  Weston  Electrical  Instrument  Corporation,  .STH 
Frelin^huysen  Avenue,  Newark,  New  Jersey. 


KAZt.  * 


Model  708  W eston  Indicating  Smoke  Alarm.  Inexpensive  .  .  . 
easy  to  install.  Employs  the  life-time  ff  eston  * Photronic  Cell. 
Indicates  the  amount  of  smoke  passing  up  the  stack  at  all 
times,  and  sounds  an  alarm  before  smoke  becomes  excessive. 

♦photronic — a  re^iiotereil  lra<lp>mark  tip^ignating  the  photo¬ 
electric  cellit  and  photoelectric  devices  iiiaiiiifactured  exclii- 
sively  by  the  Weston  Electrical  Instrument  Corporation. 
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appearance  allowable  in  service  work. 
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cable  to  the  house,  minimize  installation  costs. 

Send  for  booklet:  ^^HAZARD  SERVICE  CABLES'' 


HAZARD  INSULATED  WIRE  WORKS 

Division  of  The  Okonite  Company 
WORKS:  WILKES-BARRE,  PA. 


Offices 


Boston 


Philadelphia 

Dallas 


Pittsburgh 

San  Francisco 


Buffalo 


New  York 
Atlanta 


Chicago 

Seattle 


Los  Angeles 


4  (2084) 


ELECTRICAL  WORLD  ^  AUGUST  31,  1935 


LETTERS  TO  THE  EDITOR 


Study  the  Daily  Peak  Demand 

To  the  Editor  of  Electrical  World: 

I  was  very  much  interested  in  your 
article  in  the  June  22  issue  of  the  Elec- 
TKicAL  World  and  in  C.  E.  Michel’s 
article  in  the  June  8  issue,  but  particu¬ 
larly  in  the  curves  accompanying  the  lat¬ 
ter  article,  which  I  have  reproduced  for 
my  own  convenience,  and  it  is  interesting 


DJFMAMJJASOND 
St.  Lou’s  inverts  summer  valley 


in  residential  kilowatt-hours 

Improvement  in  summer  months  load 
amounts  to  45  per  cent  from  1930-34, 
of  which  19  per  cent  was  in  1933-34. 
The  corresponding  annual  increases 
were  27.5  and  12  per  cent  (data  from 
"Electrical  World,”  June  8,  1935, 

page  49). 

to  note  the  increase  in  the  load  from 
mSO  to  1934  during  the  summer  months, 
in  December,  and  for  the  year  compared 
with  these  increases  for  the  industry  as  a 
whole  as  illustrated  by  the  curves  plotted 
from  data  from  the  Edison  Electric  In¬ 
stitute.  The  latter  set  of  curves,  as  well 
as  the  appliance  load  curves  and  your 
own.  illustrate  the  growth  of  the  domes- 
lic  load,  the  optimism  of  the  public 
through  1930,  the  depression  and  the 
start  of  recovery  of  confidence  during 
1934. 

These  curves  are  of  vital  interest  to 
the  sales  department,  but  of  greater  in¬ 
terest  to  the  operating  department  are 
the  appliances  which  build  up  tbe  load 
and  the  peak  demand  during  any  one  day 
rather  than  the  total  for  a  given  month 
or  for  the  year.  The  majority  of  appli¬ 
ances  are  used  during  various  hours  of 


the  day,  and  up  to  only  a  few  years  ago 
the  lighting  load  constituted  the  peak 
load,  not  only  for  the  individual  home 
but  also  for  the  lighting  system  as  a 
whole.  As,  however,  an  electric  range 
is  the  greatest  consumer  of  power  and 
probably  requires  from  four  to  six  times 
as  much  current  as  the  illumination  and 
as  the  majority  of  households  require  its 
use  during  the  same  period  of  time,  the 


Larger  increases  in  summer  months 

From  1929  to  1934  there  was  a  na¬ 
tional  average  Increase  of  24  per  cent 
in  domestic  energy  sales  in  January, 
50  per  cent  in  August,  16  per  cent  in 
December  and  31  per  cent  for  the  year 
(E.E.I.  data). 


Ranges  increasingly  move  toward 
domination  of  peak 

increasing  use  of  this  appliance  will  ulti¬ 
mately  dominate  the  peak  demand.  With 
the  addition  of  the  simultaneously  re¬ 
quired  illumination  during  the  winter 
months  it  will  greatly  increase  the  peak 
demand  on  the  distribution  system  and 
will  at  the  same  time  require  corrective 
changes  therein. 

A  number  of  articles  have  been  pub¬ 
lished  on  the  monthly  and  yearly  in¬ 
crease  in  the  load  and  it  would  seem 
that  an  analysis  of  the  daily  peak  de¬ 
mand  for  the  various  months  would  also 


not  only  be  extremely  interesting  but  also 
profitable  for  the  industry. 

E.  F.  Cehrkens, 

Managing  Engineer, 

Feeder  Regulator  Department, 
General  Electric  Company, 
Pittsfield,  Mass. 

• 

High-Voltage  Generation 

To  the  Editor  of  Electrical  World: 

We  have  read  your  summary  ‘‘High- 
Voltage  Generation:  Transformer  Protec¬ 
tion,”  page  1682  in  the  July  6,  1935,  issue 
of  Electrical  World,  in  which  there  is 
reviewed  our  paper  on  ‘‘Insulation  of 
High  Voltage  Alternators.” 

We  feel  that  it  is  rather  unfortunate 
that  you  have  published  only  that  part 
of  the  discussion  which  takes  exception 
to  various  features  of  the  paper  and 
omitted  the  favorable  comments  by  othei 
discussions.  We  feel  that  the  discussion 
by  L.  E.  Frost,  inside  plant  engineer  of 
the  Brooklyn  Edison  Company,  which 
stated  that  if  higher  voltage  generators 
are  economically  competitive  then  there 
probably  will  be  applications  for  such 
machines  in  certain  metropolitan  areas 
where  large  blocks  of  power  are  trans¬ 
mitted  at  27,600  to  33.0(X)  volts.  We  feel 
that  you  should  publish  the  comments  of 
Mr.  Frost  as  the  views  of  operating  en¬ 
gineers  are  quite  as  pertinent  as  those  of 
manufacturing  engineers  on  this  subject. 

Also,  we  would  like  to  make  the  point 
with  you  now  which  we  have  made  before 
both  in  the  paper  and  in  its  presentation 
that  we  are  not  advocating  the  general 
substitution  of  27.6  to  33-kv.  generation 
for  13.8,  but  are  presenting  design  pos¬ 
sibilities  which  will  permit  rational  com¬ 
parisons  to  be  made  on  specific  applica¬ 
tions  of  possible  27.6  to  33-kv.  installa¬ 
tions  with  13.8  installations.  Before  such 
economic  comparisons  take  on  meaning, 
the  generator  design  of  the  higher  voltage 
machine  must  be  brought  up  to  the  same 
degree  of  engineering  completeness  as 
that  of  the  more  normal  voltage  apparatus. 
It  is  this  which  we  have  undertaken  to 
do. 

Our  contention  is  that  such  higher 
voltage  machines  can  be  built  now  with¬ 
out  wide  deviations  from  the  best  Ameri¬ 
can  practice  and  they  can  be  adequately 
protected  against  lightning  and  switching 
surges.  Whether  or  not  they  should  be 
built  can  only  be  determined  by  studies 
on  specific  applications  undertaken  jointly 
by  manufacturers  and  operators.  Many 
generalities  have  been  published  here  and 
abroad,  but  only  such  studies  for  specific 
applications  will  determine  the  facts. 

C.  M.  Laffoon  and  J.  F.  Calvert, 

Westlnffhouse  Electric  h  Manufacturing  Co. 
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CONGRESS  has  reached  adjournment  at  last. 
The  majority  of  the  new  deal  laws  are 
passed — emergency,  reform  and  punitive. 
History  will  appraise  their  value  and  effects. 
But  the  important  point  is  that  now  attention 
can  be  devoted  to  business  facts  and  to  a  study 
of  underlying  economic  forces.  What  is  the 
outlook  for  general  business  and  for  the  elec¬ 
trical  business  in  the  coming  months? 

This  country  is  facing  an  upward  trend  in 
all  classes  of  business,  people  are  able  and  in 
the  mood  to  spend  and  the  outlook  for  the 
electrical  industry  is  quite  favorable.  Business 
should  increase  steadily  for  six  to  twelve 
months. 

This  is  the  majority  opinion  of  more  than 
100  operating  utility  executives  in  all  sections 
of  the  country.  They  are  in  position  to  know 
what  is  going  on  down  at  the  grass  roots.  They 
are  impartial  observers  whose  business  it  is  to 
measure  trends.  And,  at  present,  they  are  in  no 
mood  to  draw  optimistic  pictures.  Yet  the 
replies  were  practically  in  agreement. 

Agricultural  crops  are  abundant,  on  the 
whole,  with  good  prices.  Livestock  and  live¬ 
stock  products  are  in  demand  at  high  prices. 
Basic  industries,  such  as  oil,  steel,  chemical, 
machine  tool,  mining  and  automotive  are  active 
and  on  the  up-grade.  Small  factories  are  busy. 
Stores  and  commercial  enterprises  are  in  a  pros¬ 
perous  condition  because  of  consumer  buying. 
Construction  of  all  types,  including  residential, 
is  increasing.  Real  estate  is  more  active.  There 
is  a  widespread  upward  trend  in  all  enterprises 
and  a  general  feeling  that  this  will  continue  in 
the  coming  months.  Increased  government 
spending  this  fall  will  give  a  stimulus  to  this 
movement. 

But  how  long  will  this  increased  business 
persist?  At  least  until  next  summer.  This 
is  the  general  opinion.  One  hazard  is  the  devel¬ 
opment  of  widespread  labor  trouble,  but  this 
is  discounted.  A  more  remote  obstacle  is  the 
occurrence  of  bumper  crops  next  year  with  a 
breakdown  in  the  agricultural  price  structure. 
Eventually,  of  course,  there  will  be  a  day  of 


Outlook  for  Business 


reckoning  for  the  unbalanced  budgets,  artificial 
economic  barriers  and  other  obstacles  recently 
erected  to  prevent  the  free  flow  of  production 
and  consumption  of  economic  goods  at  natural 
price  levels.  But  all  this  is  in  the  future.  For 
the  next  six  or  eight  months  the  skies  are  clear. 

The  present  national  situation  spells  oppor¬ 
tunity  for  the  electrical  industry.  All  branches 
have  much  to  gain  and  nothing  to  lose  by  ven¬ 
turing  necessary  funds  and  man-power  to  sell  all 
markets.  These  markets  are  able  and  willing  to 
buy.  They  can  be  sold  more  than  necessity  de¬ 
mands  by  an  alert,  aggressive  electrical  industry. 

All  electrical  markets  are  unsold  and  present 
t  social  and  economic  currents  lie  in  the 
direction  of  electrification.  In  factory,  store, 
mine  and  commercial  establishments  the  best 
way  to  reduce  costs  and  improve  quality  is  to 
electrify.  Costs  must  be  reduced  and  quality 
improved  to  meet  present  and  prospective  com¬ 
petitive  conditions.  Data  on  the  home  show 
what  is  being  done  and  can  be  done  in  this 
market.  Likewise  the  farm.  It  can  well  be  said 
that  the  electrical  industry  is  the  most-favored 
industry  in  this  reconstruction  period  from  the 
point  of  view  of  business  expansion. 

Utilities  should  take  and  are  taking  the 
lead  in  sales  to  all  markets.  They  are  ground 
down  by  politically  motivated  rate  reductions, 
higher  costs  and  punitive  legislation.  But  they 
have  not  lost  their  courage,  and  the  larger  num¬ 
ber  have  seen  clearly  that  the  road  to  prosperity 
lies  in  increasing  sales  and  services.  They  are 
aggressive  in  all  markets,  and  the  only  question 
is  whether  they  are  getting  the  business  rapidly 
enough.  The  rate  at  which  each  class  of  busi¬ 
ness  can  be  had  is  almost  unlimited  and  the 
problem  is  to  determine  the  maximum  cost  that 
can  be  justified.  Under  present  conditions  it  is 
good  business  to  lean  far  over  to  spend  money 
and  man-power  on  sales.  The  load-building 
effect  is  cumulative,  the  added  revenue  is  con¬ 
tinuous,  the  financial  situation  dictates  this  pol¬ 
icy,  and  it  is  in  line  with  the  development  of 
better  public  relations.  Electrical  industry  pros¬ 
perity  can  now  be  earned. 


> 


J 


Detroit  Dditon  Vompatif 


Structures  of  steel,  concrete,  copper,  porcelain  and  other  materials  in 
multitude  that  make  up  the  physical  parts  of  an  electricity  system  are 
wholly  worthless  without  the  men  to  operate  them.  About  a  quarter  of  a 
million  men  are  employed  in  operating  the  switches  and  in  the  many  other 
jobs  on  the  privately  owned  electric  utility  systems  of  the  United  States. 


Immediate  Reclosure 

of  110-Kv.  Breakers 

By  J.  T.  JOHNSON,  Jr.,  .  .  .  J.W.  GRAFF 

Operating  Engineering  Department,  Alabama  Power  Company 


Immediate  reclosure  of  line  breakers  operating  at  44  kv.  or 
lower  has  been  standard  practice  for  several  years  on  the 
system  of  the  Alabama  Power  Company.  Experience  indi¬ 
cates  that  the  practice  is  fundamentally  sound,  from  the 
viewpoint  of  equipment  operation  and  maintenance. 

Prior  to  the  1934  lightning  season  six  110-kv.  line  breakers 
were  made  immediate  reclosing,  and  during  that  season  six 
other  breakers  were  so  equipped.  The  application  to  110-kv. 
radial  feeders  and  tie  lines  is  proving  satisfactory  and  highly 
advantageous.  However,  on  special  110-kv.  lines,  such  as  tie 
lines  terminating  at  generating  plants  and  synchronous-con¬ 
denser  substations,  the  problem  continues  to  be  an  active 
subject  for  study.  Problems  involved,  results  of  operations 
during  the  1934  lightning  season  and  progress  with  applica¬ 
tion  on  tie  lines  connected  with  generating  plants  and  syn¬ 
chronous  condensers  will  be  presented  here. 


RIGINALLY  all  110-kv.  break- 
ers  on  this  system  were  under 
the  direct  supervision  of  the 
system  load  dispatcher.  Following  an 
automatic  operation,  the  breaker  was 
ordered  closed  after  two  minutes  by 
the  dispatcher.  After  more  informa¬ 
tion  became  available  on  interrupting 
capacities  and  derating  factors,  as  ap¬ 
plied  to  various  reclosing  cycles,  the 
reclosing  time  of  110-kv.  breakers  was 
reduced  to  one  minute  on  the  first  re- 
closure.  As  the  system  expanded  and 
decentralization  of  dispatching  author¬ 
ity  became  necessary,  station  operators 
were  authorized  to  observe  pilot  lights 
and  re-energize  or  resynchronize  on 
certain  110-kv.  lines  one  minute  after 
an  automatic  opening.  It  was  not  until 
after  considerable  operating  experi¬ 
ence  with  immediate  reclosure  of  lower 
voltage  breakers  (which  indicated  no 
unusual  breaker  stresses  under  imme¬ 
diate-reclosing  cycle)  that  a  general 
order  was  issued  to  station  operators 
to  close  110-kv.  breakers  by  hand 
“immediately.”  Actually  the  reclosing 
time  ranged  between  10  and  30  sec¬ 
onds,  depending  on  other  activities  of 
the  station  operator  at  the  time  the 
line  breaker  relayed  open. 


No  breaker  failures  or  evidence  of 
distress  resulted  from  rapid  manual 
reclosure  and  experience  indicates  that 


automatic  immediate  reclosure  offers 
definite  advantages: 

1.  Restoration  and  maintenance  of 
service  on  110-kv.  radial  feeders. 

2.  Re-energizing  110-kv.  lines  to  au¬ 
tomatic  substations  to  effect  synchro¬ 
nism  automatically. 

3.  Re-energizing  double-circuit  tie 
lines  to  maintain  service  to  interme¬ 
diate  substations. 

4.  Restoration  and  maintenance  of 
service  on  special  long  lines  which  ter¬ 
minate  at  both  generating  plants  and 
synchronous-condenser  substations. 

Experience  Gained  With  Low-Volt¬ 
age  Line  Breakers — Much  valuable  ex¬ 
perience  was  gained  from  “immediate” 
reclosures  of  intermediate  and  low- 
voltage  breakers.  The  percentage  of 
successful  first  reclosures  was  unde¬ 
niably  reduced  when  the  initial  reclos¬ 
ing  period  was  shortened.  However, 
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Figs,  la-f — Circuit  elements  useful  in  immediate  reclosers 

(a)  Delayed  drop  out  (d.c.  only).  Breaker  reclosing  relay  Is  energized  by  auxiliary 
contact  b  on  breaker. 

(b)  Delay  on  pick  up  and  drop  out  (d.c.  only).  Time  Interval  accomplished  by  resistor 
In  series  with  recloslng  relay  coil.  Allows  mechanism  of  mechanically  trip-free  breaker  to 
"set  up”  or  relatch  the  contact-operating  system  with  the  .solenoid  or  motor  mechanism. 

(c)  Delayed  pick  up  (a.c.  or  d.c.) 

(d)  Seal-in  circuit  for  use  with  8-1  control. 

(e)  Time  delay  introduced  mechanically. 

(f)  Insures  clearing  of  fault  before  recloslng  and  allows  use  of  non-trlp-free  control 
relay ;  coll  circuit  of  H  O  IS  opened  by  trip  wire. 
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Two  relay  curves 
are  shown:  A  on  a 
radial  feeder  and  B 
on  the  incoming  line. 

The  time  clearances 
shown  are  ample  for 
ordinary  CO  breaker 
operations  but  insulil- 
cient  for  the  CO-OCO 
cycle.  Assume  that 
relays  on  A  and  B 
have  identical  char¬ 
acteristics,  and  that 
resetting  speed  is  the 
same  as  operating 
speed  on  the  flat  por¬ 
tion  of  the  curve.  As¬ 
sume  a  short  circuit 
of  70,000  kva.,  which 
operates  both  relays 
on  deflnite  time.  At 
(1)  both  relays  start 
to  close  with  equal 
speed.  At  (2),  30 

cycles  later,  relay  A  has  closed  its  contacts  30  cycles  plus  20  cycles  as  at  flrst,  but 

and  the  breaker  starts  to  open.  Relay  B  breaker  B  is  tripped  at  (6)  before  the  fault 

moves  forward  until  20  cycles  later,  at  point  is  cleared  by  breaker  A.  Thus  for  complete 

(3),  it  stops  and  the  fault  is  cleared  by  clearance  with  this  cycle  of  operation  the 

breaker  A.  This  leaves  relay  B  83  per  cent  time  of  relay  B  must  be  increased  by  20 

closed.  At  (4)  both  relays  start  to  reset  at  cycles,  or  the  clearing  time  of  breaker  A. 

equal  speeds  and  30  cycles  later  at  (5),  A  similar  analysis  with  a  25,000-kva.  sHort 

when  breaker  A  is  reclosed,  relay  A  is  circuit  at  the  far  end  of  the  radial  feeder 

fully  reset,  while  relay  B  is  only  66  per  will  show  that  the  condition  for  clearance 

cent  reset.  The  second  fault  holds  on  for  is  satisfactory. 

Fig.  2 — Characteristic  relay  curves  show  time  clearance  necessary  for 
sncceseful  immediate  reclosure 


the  number  of  successful  second  redo-  customer  education,  but  in  most  in¬ 
sures  was  correspondingly  increased,  stances  the  customers  were  easily  per- 

This  was  due  to  the  character  of  the  suaded  to  take  advantage  of  the  better 

load.  On  certain  lines  supplying  service  afforded  by  immediate  reclos- 

load  consisting  largely  of  synchronous  ing. 

motors  the  percentage  of  successful  Much  was  also  learned  of  the  me- 
first  reclosures  was  very  low,  due  to  chanics  of  reclosing  intermediate  and 

the  arcing  fault  being  sustained  by  the  low-voltage  breakers.  All  such  experi- 

output  of  the  spinning  motors  until  ence,  covering  several  years,  proved 

the  line  was  re-energized.  Further-  to  be  valuable  in  applying  immediate 

more,  the  inrush  current  incidental  to  reclosing  to  110-kv.  breakers, 

plugging  these  out-of -synchronism  mo-  Control  Problems  with  110-kv. 

tors  after  the  arc  cleared  was,  in  some  Breakers — ^The  problem  of  applying 

cases,  sufl&ciently  high  to  operate  pro-  immediate  reclosing  to  oil  circuit 

tective  relays  that  had  not  been  set  breakers  of  the  110-kv.  class  does  not 

with  due  regard  for  this  factor.  The  differ  fundamentally  from  that  in- 

longer  minimum  reclosing  time  inher-  volved  at  lower  voltages.  The  differ¬ 
ent  in  110-kv.  breakers  and  the  more  ences  that  do  exist  are  due  to  the 


ciples  which  were  followed  in  sur¬ 
mounting  them  will  be  outlined: 

The  simplest  method  of  reclosing  an 
oil  breaker  is  through  a  relay  ener¬ 
gized  from  an  auxiliary  contact  on  the 
breaker  (Fig.  la).  This,  however,  is 
satisfactory  only  when  the  breaker  is 
very  fast  in  closing  and  not  mechan¬ 
ically  trip  free. 

Breakers  in  the  110-kv.  class  are 
notoriously  slow  in  closing  and  will 
complete  only  a  portion  of  their  stroke 
before  the  main  closing  solenoid  is  de¬ 
energized  by  the  opening  of  the  auxil¬ 
iary  h  contact,  when  the  breaker  begins 
its  closing  stroke.  Therefore,  to  close 
the  breaker,  a  delay  must  be  intro¬ 
duced  preventing  the  de-energizing  of 
the  solenoid  until  the  breaker  has  had 
sufficient  time  to  latch  in  the  closed 
position.  Either  electrical  or  mechan¬ 
ical  means  may  be  used  to  produce  this 
delay.  If  the  breaker  is  not  mechani¬ 
cally  trip  free,  such  time  delay  must 
be  introduced  so  it  will  not  interfere 
with  the  electrical  trip-free  features. 

To  illustrate,  assume  that  the 
breaker  is  at  present  manually  oper¬ 
ated  and  has  only  a  plain  control  con¬ 
tactor.  If  a  condenser  across  the  coil 
of  the  reclosing  relay  (Fig.  la)  is  used 
to  produce  a  delay,  allowing  the 
breaker  to  complete  its  closing  stroke, 
and  the  time  delay  is  adjusted  to  as¬ 
sure  closing  of  the  breaker,  the  closing 
solenoid  may  be  energized  for  an  ap¬ 
preciable  period  after  the  breaker  has 
latched  closed.  If  in  this  interval  the 
protective  relays  operate  to  trip  the 
breaker,  it  will  not  open  promptly,  but 
only  after  the  aforementioned  time 
delay,  which  will  usually  be  sufficient 
to  operate  the  next  step  of  relay  pro¬ 
tection.  This  is  particularly  true  if 
the  time  clearances  between  successive 


diversified  load  served  by  them  has 
tended  to  reduce  the  importance  of  the 
foregoing  facts  when  dealing  with  the 
higher-voltage  breakers. 

It  was  also  found  that  practically 
all  of  the  large-motor  load  was  lost 
during  a. reclosing  operation  due  to  in¬ 
stantaneous  undervoltage  trip  devices 
on  compensators,  magnetic  switches 
and  other  starting  devices.  Some  mo¬ 
tors  protected  by  light  fuses  were  also 
interrupted.  In  such  cases  it  was  nec¬ 
essary  to  co-ordinate  the  action  of  all 
protective  equipment  of  each  customer, 
starting  with  the  line  breaker  and  con¬ 
sidering,  in  turn,  the  high-tension  bank 
fuse,  low-tension  feeder  breaker, 
branch  fuses  and,  finally,  the  individ¬ 
ual  or  group  motor  fuses.  All  these 
problems  were  concerned  chiefly  with 


slower  operation  of  the  heavier  break-  steps  of  relay  protection  are  small.  To 
ers  and  to  the  numerous  details  of  remedy  the  situation,  steps  should 

adapting  control  circuits  which  were  be  taken  to  open  the  closing  circuit 
originally  designed  for  full  manual  immediately  upon  the  operation  of 
control.  The  outstanding  mechanical  protective  relays  (Fig.  If), 
and  electrical  difficulties  and  the  prin-  Thus  we  see  that  it  is  essential  to 

keep  the  solenoid  ener¬ 
gized  until  the  breaker 
is  latched  closed,  but 
the  method  of  accom¬ 
plishing  this  must  be 
chosen  with  due  regard 
for  the  existing  control 
circuits  and  equipment 
available.  On  a  sys¬ 
tem  which  has  been 
built  up  by  gradual 
development  the  va- 
Fijf.  3 — Typical  reclosing  scheme  applied  to  manual-  riety  of  control  circuits 
control  tie-line  breaker  is  almost  endless. 
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There  are  schemes  using  trip-free 
control  relays,  trip-free  auxiliary 
relay,  plain  hesitating  control  relays, 
“seal-in”  control  relays,  lamp  wires 
that  change  polarity,  those  that  do  not, 
supervised  trip  circuits  and  countless 
other  ramifications  of  control  circuits. 
On  this  system  the  application  of  im¬ 
mediate  reclosing  was  an  individual 
problem  on  each  llO-kv.  breaker. 

Similar  analysis  is  necessary  in  ap¬ 
plying  a  slight  delay  before  energizing 
the  closing  wire.  The  purpose  of  this 
time  interval,  obtainable  by  the  method 
shown  in  Fig.  lb,  is  to  allow  the 
breaker  mechanism  of  a  mechanically 
trip-free  breaker  to  “set  up”;  that  is, 
to  relatch  the  contact  operating  system 
with  the  solenoid  or  motor  mechanism. 
Failure  to  provide  this  time  delay  will 
energize  the  solenoid  without  closing 
the  breaker,  and  the  resulting  contin¬ 
uous  “open”  indication  from  the 
auxiliary  contacts  will  keep  the  main 
solenoid  energized  and  either  blow  the 
main  d.c.  fuses  or  “roast”  the  coil. 
With  certain  types  of  trip-free  relays, 
which  open  the  closing  circuit  when 
the  breaker  is  tripped  from  the  protec¬ 
tive  relays,  it  will  be  found  that  if  the 
closing  circuit  is  energized  before  the 
trip-free  relay  has  reset  the  latter  will 
lock  out  the  closing  contactor  hy  open¬ 
ing  the  closing  wire. 


The  required  delay  can  he  obtained 
in  several  ways  (see  Figs.  Ib-c) — ^by 
means  of  a  mechanical  interlocking 
contact  which  is  closed  only  when  the 
breaker  mechanism  is  “set  up”  for 
closing  or  by  incorporating  a  slight 
time  delay  in  the  line-voltage  inter¬ 
locking  relays  where  the  latter  are 
required. 

On  110-kv.  tie  lines  no  advantage 
is  gained  in  attempting  to  reclose  a 
breaker  before  the  breaker  on  the  re¬ 
mote  end  has  cleared  the  fault.  Con¬ 
sequently  such  tie-line  reclosers  must 
be  interlocked  with  a  line-voltage  relay 
which  will  effectively  lock  out  the  re¬ 
closer  as  long  as  there  is  potential  on 
the  line.  Such  an  interlocking  relay 
should  be  instantaneous  in  action  and 
its  contacts  should  be  arranged  to  open 
the  closing  circuit  immediately  ahead 
of  the  reclosing  relay  coil.  Where 
potential  transformers  are  not  avail¬ 
able  a  vacuum-tube  potential-indicat¬ 
ing  device'  operated  from  a  line 
insulator  string  is  quite  satisfactory 
for  this  purpose. 

Providing  the  time  interval  required 
by  protective  relays  to  open  their  con¬ 
tacts  has  never  been  a  great  problem 
even  with  the  fast  low-voltage  breakers 

^“Potentials  from  Insulators,”  by  J.  W. 
Graff  and  J.  T.-  Johnson,  Jr.,  Elbctricai. 
World,  November  10,  1934. 


and  assumes  less  importance  with  the 
slower  and  heavier  110-kv.  breakers. 
However,  certain  extremely  slow  reset¬ 
ting  relays  should  be  provided  with 
series  overcurrent  contacts  which  will 
open  instantly  to  insure  a  successful 
immediate  reclosure  of  the  breaker. 

Finally,  the  necessity  will  frequently 
arise  for  revising  the  time  settings  of 
protective  relays  involved  in  immediate 
reclosure,  to  compensate  for  various 
resetting  rates  of  protective  relays.  If 
all  relays  in  question  are  instantaneous 
resetting,  then  no  change  is  necessary; 
however,  such  relays  are  rare.  Refer¬ 
ring  to  Fig.  2,  if  breaker  B  has  slow- 
resetting  (CO  low-energy)  relays  and 
breaker  A  has  fast-resetting  (CO  stand¬ 
ard)  relays,  then  the  time  clearance 
between  the  two  sets  must  be  greatly 
increased.  In  all  cases,  however,  it  is 
best  to  use  the  slow-resetting  relays  on 
the  immediate  reclosing  breaker.  Even 
with  relays  of  equal  resetting  speed 
increased  time  clearance  is  necessarily 
equal  to  the  breaker  opening  time. 
This  factor  assumes  greater  importance 
in  110-kv.  breakers,  which  are  usually 
quite  slow  in  opening. 

Problems  connected  with  applying 
immediate  reclosure  to  110-kv.  break¬ 
ers  under  different  conditions  and 
records  of  their  performance  will  be 
presented  in  a  later  issue. 


Holding  Bill  Compromise  Clause 

Passed  by  Congress  as  a  Compromise  on  the  ‘‘Death  Sentence.’*  Section  11  (B)  of  the  Senate  Public  Utilities  Bill 


(b)  It  shall  be  the  duty  of  the 
S.E.C.,  as  soon  as  practicable  after 
January  1,  1938: 

1.  To  require  by  order,  after  notice 
and  opportunity  for  hearing,  that  each 
holding  company,  and  each  subsidiary 
company  thereof,  shall  take  such  action 
as  the  commission  shall  find  necessary 
to  limit  the  operations  of  the  holding 
company  system  of  which  such  company 
is  a  part  to  a  single  integrated  public 
utility  system,  and  to  such  other  busi¬ 
nesses  as  are  reasonably  incidental,  or 
economically  necessary  or  appropriate  to 
the  operation  of  such  integrated  public 
utility  system;  provided,  however,  that 
the  commission  shall  permit  a  registered 
holding  company  to  continue  to  control 
one  or  more  additional  integrated  public 
utility  systems,  if,  after  notice  and  op¬ 
portunity  for  hearing,  it  finds  that — 

(a)  Each  of  such  additional  systems 
cannot  be  operated  as  an  independent 
system  without  the  loss  of  substantial 
economies  which  can  be  secured  by  the 
retention  of  control  by  such  holding  com¬ 
pany  of  such  system; 

(b)  All  of  such  additional  systems 
are  located  in  one  State,  or  in  adjoining 
States,  or  in  a  contiguous  foreign  coun¬ 
try;  and 


(c)  The  continued  combination  of 
such  systems  under  the  control  of  such 
holding  company  is  not  so  large  (con¬ 
sidering  the  state  of  the  art  and  the  area 
or  region  affected)  as  to  impair  the  ad¬ 
vantages  of  localized  management,  effi¬ 
cient  operation,  or  the  effectiveness  of 
regulation. 

The  commission  may  permit  as  rea¬ 
sonably  incidental,  or  economically  neces¬ 
sary  or  appropriate  to  the  operations  of 
one  or  more  integrated  public  utility  sys¬ 
tems,  the  retention  of  an  interest  in  any 
business  (other  than  the  business  of  a 
public  utility  company  as  such)  which 
the  commission  shall  find  necessary  or 
appropriate  in  the  public  interest  or  for 
the  protection  of  investors  or  consumers 
and  not  detrimental  to  the  proper  func¬ 
tioning  of  such  system  or  systems. 

2.  To  require  by  order,  after  notice 
and  opportunity  for  hearing,  that  each 
registered  holding  company,  and  each 
subsidiary  company  thereof,  shall  take 
such  steps  as  the  commission  shall  find 
necessary  to  ensure  that  the  corporate 
structure  or  continued  existence  of  any 
company  in  the  holding  company  system 
does  not  unduly  or  unnecessarily  compli¬ 
cate  the  structure  or  unfairly  or  inequi¬ 
tably  distribute  voting  power  among  se¬ 


curity  holders  of  such  holding  company 
system.  In  carrying  out  the  provisions 
of  this  paragraph  the  commission  shall 
require  each  registered  holding  company 
(and  any  company  in  the  same  holding 
system  with  such  holding  company)  to 
take  such  action  as  the  commission  shall 
find  necessary  in  order  that  such  holding 
company  shall  cease  to  be  a  holding 
company  with  respect  to  each  of  its  sub¬ 
sidiary  companies  which  itself  has  a  sub¬ 
sidiary  company  which  is  a  holding  com¬ 
pany.  Except  for  the  purpose  of  fairly 
and  equitably  distributing  voting  power 
among  the  security  holders  of  such  com¬ 
pany,  nothing  in  this  paragraph  shall 
authorize  the  commission  to  require  any 
change  in  the  corporate  structure  or 
existence  of  any  company  which  is  not 
a  holding  company,  or  of  any  company 
whose  principal  business  is  that  of  a 
public  utility  company. 

The  commission  may  by  order  revoke 
or  modify  any  order  previously  made  un¬ 
der  this  sub-section,  if,  after  notice  and 
opportunity  for  hearing,  it  finds  that  the 
conditions  upon  which  the  order  was 
predicated  do  not  exist.  Any  order  made 
under  this  sub-section  shall  be  subject 
to  judicial  review  as  provided  in  Sec¬ 
tion  24. 
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Electric  Heat  Treatment 


Electric  Furnaces  Take  Forms  of  Boxes,  Pits,  Hearths,  Pots 
and  Draw  (Cabinets  for  Variety  of  Treatment  Processes 


4s  DEFINED  by  the  handbook,  of 
the  American  Society  for  Steel 
^Treating,  heat  treatment  is  “an 
operation,  or  combination  of  opera¬ 
tions,  involving  the  heating  and  cool¬ 
ing  of  a  metal  or  alloy  in  the  solid 
state.”  This  is  for  the  purpose  of  ob¬ 
taining  certain  desirable  conditions  or 
properties. 

When  a  piece  of  steel  is  placed  in  u 
furnace  and  brought  up  to  temperature,  the 
heat  being  absorbed  meanwhile,  a  point  is 
reached  where  the  steel  will  absorb  heat 
without  an  increase  in  its  temperature. 
.\fter  a  limited  time  the  steel  will  again 
begin  to  increase  in  temperature  and  con¬ 
tinue  to  do  so  until  it  reaches  that  of  the 
furnace  in  which  it  is  being  heated.  In 
the  reverse  process — that  is,  in  cooling — a 
point  is  reached  at  which  the  steel  instead 
t)f  becoming  cooler  will,  for  a  time,  main¬ 
tain  its  temperature  or  actually  become 
hotter  before  cooling  is  again  resumed.  The 
actual  temperatures  at  which  these  phe¬ 
nomena,  or  arrests,  occur  are  not  the  same 
for  a  given  piece  of  steel  during  the  process 
of  heating  and  cooling.  The  decalescent 
point,  or  point  at  which  the  steel  tempo¬ 
rarily  ceases  to  get  hotter,  is  slightly  higher 
than  the  point  of  recalescence,  or  that  at 
which,  in  cooling,  it  temporarily  ceases  to 
become  cooler.  These  are  called  the  critical 
points. 

During  the  passage  of  the  steel  through 
the  critical  temperature  range  important 
molecular  changes  take  place  in  the  steel. 
W'hen  the  temperature  of  the  steel  rises  to 
the  decalescent  point  its  normal  carbon  is 
changed  to  hardening  carlton.  When  the 
steel  cools  slowly  this  hardening  carbon,  at 
the  decalescent  point,  changes  back  to  nor¬ 
mal  carbon.  As  these  changes  occur  within 
the  critical  temperature  range  the  impor¬ 
tance  of  knowing  the  critical  points  of  any 
steel  under  treatment  is  evident  and,  as  will 
be  seen  in  the  definitions  following,  the 
particular  results  desired  are  secured  by 
heat  treating  the  steel  below,  through  or 
above  the  critical  temperature  range  as  the 
case  may  l)e. 

Heat  applied  directly  from  r(‘si stars 

Electric  fuiitaces  for  lieat  treiilmetit. 
with  one  or  two  exceptions  inetitioned 
later,  ojterate  oti  the  principle  of  ap¬ 
plying  directly  to  the  metal  being 
treated  the  heat  produced  by  the  pas¬ 
sage  of  electric  current  through  re¬ 
sistor,  or  heating  units.  The  principal 
types  may  be  classed  as:  (a) Box  type, 
(b)  pit  type.  I  cl  rotary  hearth,  (d) 
air-draw  or  tempering. 

The  heating  elements,  which  are  the 
\ilal  part  of  the  furnace,  are  placed 
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After  a  metal  has  been  melted  and 
cast,  rolled  or  drawn  into  shape  it 
is  in  many  cases  essential  that  it 
should  be  conditioned  better  to 
adapt  it  to  the  purpose  for  which 
it  is  to  be  used.  Castings  must  be 
relieved  of  internal  strains,  steels 
must  he  tempered  and  hardened, 
wire  must  be  annealed.  All  of  these 
processes  are  accomplished  by  the 
use  of  heat  at  suitable  tempera¬ 
tures,  l>elow  that  of  melting,  and 
for  varying  lengths  of  time.  Heat¬ 
ing  is  also  employed  in  the  prog¬ 
ress  of  the  metal  to  its  final  shape, 
as  in  the  forging  of  billets,  shaping 
of  tools,  drawing  and  rolling  of 
copper  and  other  metals  into  wires, 
tubes  and  sheets  as  a  preparation 
for  further  drawing  and  rolling. 
The  electrical  means  of  doing  these 
things  is  summarized  here. 


within  the  heating  chamber,  and  it  is 
by  the  direct  heat  given  off  by  them 
that  the  temperature  of  the  material 
being  treated  is  raised  to  the  point  de¬ 
sired.  These  elements  are  almost  uni¬ 
versally  of  some  form  of  nickel-chro¬ 
mium  alloy  and  are  placed  on  the 
sides,  bottom  or  top  of  the  heating 
chand»er,  and  sometimes  on  the  door, 
as  the  construction  of  the  furnace  and 
type  of  work  it  is  to  do  -makes  most 
expedient.  They  are  usually  of  the 
flat  ribbon  type  carried  on  heat-insu¬ 
lating  supports,  although  in  some  de¬ 
signs  nickel-chromium  wire  or  rods 
are  employed. 

The  operating  current  is  of  low  voltage, 
most  generally  110  or  220,  but  larger  sizes 
:u:e  at  times  built  for  voltages  as  high  as 
.iSO  alternating  and  6(X)  volts  direct  current. 
These  elements  may  be  sectionalized  so  that 
the  load  can  l)e  balanced  on  the  phase-  of 


a  polyphase  alternating  current  supply. 
The  sectionalizing  feature  is  also  employed 
in  regulation  of  the  heat,  which  is  effected 
by  cutting  in  or  out  of  any  number  of 
sections  as  it  is  desired  to  increase  or 
diminish  the  heat  of  the  furnace.  This 
regulation  of  the  furnace  temper  dure  is 
generally  under  the  automatic  control  of  a 
thermostat  or  pyrometer.  The  thermostat 
may  be  used  in  furnaces  whose  operating 
temperatures  do  not  exceed  1,000  deg.  F. 
(538  deg.  C.),  while  the  pyrometer  con¬ 
trol  is  used  in  connection  with  furnace- 
maintaining  higher  temperatures. 

Box  Type  Furnaces  Adapted  to 
Many  Uses — ^The  box  type  furnace, 
with  its  modifications,  is  probably  the 
most  representative  and  most  getter- 
ally  used  of  the  resistor  furnaces,  due 
to  the  wide  scope  of  heat-treating  pur¬ 
poses  to  which  it  is  adapted.  This 
field  of  application  is  found  princi¬ 
pally  in  the  treatment  of  steels  and 
alloy  steels  of  practically  all  sizes, 
shapes  and  compositions.  From  the 
simple  tool-room  and  laboratory  fur¬ 
naces  up  to  furnaces  capable  of  hand¬ 
ling  bars  in  25-ft.  lengths  or  50-  to 
7.5-ton  castings  the  box  type  principle 
is  employed  for  hardening,  annealing, 
normalizing,  patentizing  and  spheroid- 
izing.  Varimis  forms  of  this  type  are 
in  use. 

Ill  place  of  a  flat  hearth,  roller.-  are  often 
substituted  so  that  heavy  pieces  may  In 
rolled  in  and  out  of  the  chamber.  In  still 
larger  furnaces  used  for  heat  treating  large 
ingots  or  bars  and  for  annealing  heavy 
castings,  the  hearth  itself  has  been  de¬ 
veloped  into  a  truck  or  car  which  form- 
the  bottom  of  the  furnace. 

A  modification  of  the  box  type  furnace 
is  found  in  the  elevator  or  bell  type.  Here 
the  entire  top  and  sides,  forming  the  heat 
ing  chamber,  may  be  raised  completely  off 
from  the  stationary  hearth,  while  the  ciiarge 
is  placed  on  it.  When  a  structural  steel 
frame  provided  with  lifting  mechani-in  is 
employed  for  raising  and  lowering  the 
furnace  from  the  hearth  the  furnace  is 
classed  as  of  the  elevator  type.  When  this 
function  is  performed  by  an  overhead  crane 
from  which  the  furnace  swings  like  a  hell 
the  term  hell  type  is  applied. 

For  continuous  process  work  the 
conveyor  furnace  is  a  modification  of 
the  box  type,  in  which  the  stationary 
hearth  is  replaced  by  a  continuously 
moving  mesh  or  plate  belt  so  that  the 
parts  are  fed  through  the  heating 
chamber  at  a  speed  which  allow-  «ulh- 


K.I,F.(.TRK.Al.  WORM)  ♦  Ali(;iST  .31.  193.5 


which  is  given  off  by  the  pieces  being 
cooled  to  those  that  are  to  be  heated. 
Such  a  furnace  is  known  as  regenera¬ 
tive  or  recuperative. 

Pit  Furnaces  for  Non-ferrous  Metals 
— The  pit  type  furnace  is  built  in  the 
form  of  a  sunken  pit  and  has  certain 
features  which  particularly  fit  it  to  va¬ 
rious  kinds  of  work. 

The  steel  casing  forming  the  exterior  of 
the  furnace  is  imbedded  in  the  earth.  Di¬ 
rectly  within  the  casing  is  a  heavy  layer 
of  insulating  material  separating  the  cas¬ 
ing  from  the  heating  chamber  proper,  which 
is  similar  in  design  to  that  of  the  box  type 
furnace.  Heating  units  of  the  conventional 
furnace  type  are  mounted  on  the  sides  and 
are  frequently  placed  at  the  Imttom  as  well. 
These  heating  units  may  be  sectionalized 
so  that  the  heat  can  be  controlled  through¬ 
out  the  furnace  or  concentrated  heat  may 
be  applied  to  desired  sections. 

Due  to  the  insulation  of  its  entire 
body  in  the  ground  the  pit  type  fur- 


Kall  bearing  races  treated  in  convenor 
box  type  furnace 

Product  discharged  in  quench  tank  at  rear 


cieiit  time  for  the  heat  treatment  in¬ 
volved.  Such  furnaces  are  usually 
employed  for  the  treatment  of  com¬ 
paratively  .small  parts  in  production 
manufacture.  When  rapid  cooling  is 
desired  the  discharge  end  of  the  fur¬ 
nace  empties  into  a  quenching  tank. 
In  cases  where  slow  cooling  is  in¬ 
volved,  rather  than  quenching,  the  con¬ 
veyor  belt  loops  back  so  that  the 
charge,  having  passed  through  the 
heating  chamber,  is  brought  back 
through  a  cooling  chamber  at  one  side 
of  the  heating  chamber.  This  provides 
for  the  saving  and  transfer  of  the  heat 


Etoetric  Furnace 


(ieneral  Electric 
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l.arge  ra!«lings  annealed  in  620-kH.  ear 
type  furnace 

•  'hamber  27  x  x  8  ft.  Temperature 
aixiuf  1,000  deg.  K.  operated  at  S.IO  voU.« 

nace,  which  is  primarily  an  annealing 
furnace,  is  particularly  suited  to  the 
treatment  of  steel  and  non-ferrous 
metals,  in  the  treatment  of  which  a 
long,  slow  cooling  is  essential. 

Rotary  Hearth  Furnaces  for  Con¬ 
tinuous  Process — In  place  of  a  con¬ 
tinually  traveling  belt  the  rotary 
hearth  furnace  has  a  circular  hearth 
constantly  rotated  by  a  motor  drive 
at  a  speed  adjustable  to  the  partic¬ 
ular  type  of  work.  It  is  especiallv 
suited  to  quantity  treatment  of  small 
parts  and  is  used  for  drawing  and  an¬ 
nealing  automobile  shafts,  gears,  pin¬ 
ions  and  similar  work  where  closely 

Rotary  hearth  furnace  fur 
treating  small  part« 

Kurnace  hardens  or  tempers  tractor 
j>arts  in  continiioti.-i  process. 
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Heating  units  mounted  in  lining  of  pot 
type  furnace 


regulated  heat  treatment  is  required 
on  a  large  production  scale. 

The  entrance  and  exit  doors  of  the 
rotary  hearth  furnace  are  arranged 
side  by  side,  permitting  charging  and 
discharging  to  take  place  at  practi¬ 
cally  the  same  point,  and  the  pieces 
under  treatment  are  subjected  to  heat 
through  nearly  a  complete  revolution 
of  the  hearth.  As  the  pieces  enter  the 
furnace  they  first  receive  heat  from 
the  treated  pieces  that  are  approaching 
the  exit  so  that  the  operation  of  this 
type  of  furnace  is  regenerative,  result¬ 
ing  in  increased  economy  and  efl&- 
ciency. 

Air-Draw f  or  Temperings  Furruices 
— ^The  tempering  furnace,  commer¬ 
cially  known  as  the  air-draw  furnace, 
is  essentially  a  box  type  furnace  em¬ 
ployed  for  tempering  carbon  steels 
and  steel  alloys.  A  fan  at  the  top  of 
the  heating  chamber  agitates  the  air  in 
the  chamber  while  the  heating  process 
is  going  on.  This  feature  results  in 
more  rapid  and  uniform  heating,  with 


a  consequent  increase  in  production. 

One  type  is  built  for  temperatures  not 
exceeding  800  deg.  F.  (427  deg.  C.),  the 
other  for  temperatures  up  to  about  1,250 
deg.  F.  (677  deg.  C.).  As  a  temperature 
of  approximately  750  deg.  F.  (400  deg.  C.) 
is  sufficient  for  tempering  carbon  steel,  the 
former  type  is  employed  for  tempering  dies, 
drills,  lathe  tools,  milling  cutters,  etc.  The 
sides  and  walls  of  these  low-temperature 
furnaces  are  usually  of  heat  steel  sur¬ 
rounded  by  heat-insulating  material  and 
inclosed  in  a  steel  casing.  The  hearth  is 
of  steel  bars  or  rollers  and  the  heating  units 
are  placed  on  both  top  and  bottom.  The 
usual  forms  of  tool-tempering  furnaces  are 
rectangular,  a  swinging  or  vertical  lift 
door  being  provided  for  inserting  and  re¬ 
moving  the  tools  that  are  to  be  treated. 

The  high  temperature  type  of  air- 
draw  furnace  is  suited  to  the  temper¬ 
ing  of  alloy  steel  parts  and  is  used 
mainly  for  quantity  production  of  such 
parts  rather  than  for  tool  tempering. 
These  furnaces,  due  to  the  high  tem¬ 
peratures  maintained,  are  lined  with 
refractory  material  rather  than  with 
steel.  The  cylindrical  forms  are  often 
provided  with  a  heat-resisting  alloy 
bucket  or  basket  into  which  small 
pieces  may  be  packed  for  convenience 
in  lowering  into  the  heating  chamber. 
By  a  few  easily  effected  alterations, 
such  as  a  change  in  the  cover  and  the 
use  of  a  special  retort,  some  types  of 
air-draw  furnaces  can  also  be  em¬ 
ployed  for  nitriding. 

Pot  Furnaces  Employ  Fluid  Medium 
— In  tempering,  hardening  and  draw¬ 
ing  under  certain  conditions  more  sat¬ 
isfactory  results  may  be  obtained  by 
the  immersion  of  the  metal  in  some 
liquid  which  has  been  heated  to  the 
desired  temperature.  Electric  furnaces 
for  this  type  of  treatment  may  there¬ 
fore  be  classified  as  indirect  heat  or 
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Quenching — Immersing  in  liquids,  gases 
or  solids,  to  cool. 

Hardening — Heating  certain  iron-base  al¬ 
loys  to  a  temperature  within  or  above  the 
critical  temperature  range  and  quenching. 

Annealing — Heating  and  relatively  slow 
cooling.  Employed  for  removing  gases  and 
stresses,  inducing  softness,  refining  crystal¬ 
line  structure,  altering  ductility,  toughness, 
electrical,  magnetic  or  other  physical  prop¬ 
erties. 

Normalizing — Heating  iron-base  alloys 
above  critical  temperature  range  and  cool¬ 
ing  in  still  air  at  ordinary  temperature. 

Patenting — Heating  iron-base  alloys  above 
the  critical  temperature  range  and  cooling 
below  that  range  in  molten  lead  maintained 
at  about  7(X)  deg.  F.  (371  deg.  C.). 

Spheroididng — Prolonged  heating  of  iron- 
base  alloys  slightly  below  critical  tempera¬ 
ture  range,  usually  followed  by  slow  cool¬ 
ing. 

Tempering  (Also  termed  Drawing) —  Re¬ 
heating,  after  hardening,  to  some  tempera¬ 


ture  below  the  critical  temperature  range, 
followed  by  any  rate  of  cooling. 

Malleableizing — Annealing  with  slow  cool¬ 
ing.  Combined  cfirbon  in  white  cast  iron 
changed  to  temper  carbon  or,  in  some  cases, 
entirely  removed. 

Graphitizing — Annealing  of  gray  cast  iron 
whereby  some  or  all  of  combined  carbon  is 
changed  to  free  or  uncombined  carbon. 

Carburizing — Adding  carbon  to  iron-base 
alloys  by  heating  metal  below  its  melting 
point  in  contact  with  carbonaceous  mate¬ 
rial. 

Case  Hardening — Carburizing  and  subse¬ 
quent  hardening  by  heat  treating  surface 
portions  of  a  piece  of  iron-base  alloy. 

Cyaniding — Surface  hardening  of  a  por¬ 
tion  of  an  iron-base  alloy  by  heating  in  con¬ 
tact  with  a  cyanide  salt,  followed  by 
quenching.  , 

Nitriding — Adding  nitrogen  to  iron-base 
alloys  by  heating  the  metal  in  contact  with 
ammonia  gas  or  other  suitable  nitrogenous 
material. 


Hevi  Duty  Electric 

Air-draw  furnace  operates  up  to 
1,250  deg.  F. 

immersion  furnaces  and  are  generally 
known  by  the  name  of  pot  furnaces. 
They  are  particularly  adapted  to  the 
hardening  of  tools,  only  a  portion  of 
which,  usually  the  cutting  edge,  re¬ 
quires  treatment,  and  they  are  also 
extensively  used  for  tempering  spring 
wire  and  strip. 

The  liquids  most  commonly  em¬ 
ployed  for  imparting  heat  to  the 
treated  metal  are  molten  lead  and 
salts,  usually  cyanide  of  potassium, 
although  for  some  purposes,  espe¬ 
cially  where  high  temperatures  are 
required,  barium  chloride  or  other 
compounds  may  be  used.  When  the 
cyanide  salts  are  employed  the  bath 
may  also  be  used  for  case  hardening 
a  portion  or  the  entire  surface  of  tools, 
gears  or  similar  pieces. 

The  pot  furnace  consists  of  a  melting 
pot  of  cast  alloy  the  composition  of  which 
may  vary  with  the  particular  purpose  for 
which  the  furnace  is  to  be  used.  This  pot 
fits  into  a  chamber  of  tile  or  other  high 
temperature  insulating  material,  upon  the 
surface  of  which  the  heating  elements  are 
carried.  This,  in  turn,  is  surrounded  by 
a  thick  layer  of  air-insulating  material  and 
the  whole  is  inclosed  in  a  cast  or  sheet 
metal  casing.  The  pot  furnace  is  usually 
provided  with  an  insulating  cover,  which 
is  sometimes  omitted  when  cyanide  salts  are 
used  for  the  bath  so  that  the  fumes,  which 
are  poisonous,  may  be  drawn  off  by  an 
exhaust  hood.  In  the  base  of  the  healing 
chamber  is  a  drain  through  which  the 
molten  metal  can  be  drawn  off  before  freez¬ 
ing  in  case  of  accidental  breakage  of  the  pot. 

Pot  furnaces  are  generally  built  to 
operate  at  temperatures  up  to  1,650 
deg.  F.  (900  deg.  C.),  and  to  provide 
reliable  and  constantly  maintained 
bath  temperature  a  two-point  control 
is  employed. 
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Six  Months  of 

Appliance  Merchandising 


For  the  fourth  time  in  the  past  year  Electrical  World  presents 
a  detailed  statistical  analysis  of  power  company  appliance  mer¬ 
chandising  on  a  national  scale — now  established  as  a  regular 
semi-annual  feature.  It  was  begun  as  an  experiment,  to  see 
whether  a  tabulation  of  the  total  sales  of  important  appliances 
by  the  principal  utilities  would  not  reflect  some  interesting 
comparisons  of  policy  and  proficiency.  It  did.  At  the  request 
of  sales  executives  of  the  industry  it  has  been  continued  in 
expanded  form,  reporting  totals  which  embrace  more  than 
half  the  domestic  consumers  in  the  country.  It  provides  a  com¬ 
parison  between  power  company  and  dealer  sales  and  shows 
the  wide  diversity  in  practice  that  still  prevails.  It  should  stim¬ 
ulate  many  studies  where  local  results  appear  meager. 


POWER  companies  are  selling 
far  more  appliances  this  year 
than  last.  So  are  dealers.  Last 
year  was  a  record  breaker,  but  it  ap¬ 
parently  was  just  a  start  in  the  accel¬ 
eration  of  sales  activity  to  build 
domestic  load. 

A  study  of  the  merchandising  rec¬ 
ords  of  more  than  100  utilities  has 
just  been  completed,  covering  the  first 
six  months  of  1935,  in  comparison 
with  the  same  period  of  1934.  The 
tabulation  on  pages  28  and  29  lists 
75  organizations,  some  of  them  com¬ 
prising  systems  of  many  operating 
companies,  and  on  the  last  line  four¬ 
teen  further  companies  are  given  in 
combined  totals  for  lack  of  space.  In 
all,  the  study  embraces  10,764,577 
consumers  on  the  lines  of  companies 
that  are  selling  appliances  direct  or 
more  than  half  the  connected  residence 
customers  of  the  industry. 

During  these  six  months  these  power 
companies  sold  29  per  cent  more  re¬ 
frigerators,  68  per  cent  more  ranges, 
82  per  cent  more  water  heaters,  2  per 
cent  more  vacuum  cleaners  and  15  per 
cent  more  small  appliances  than  in  the 
first  half  of  1934,  but  they  sold  9  per 
cent  less  clothes  washers  and  7  per 
cent  less  ironing  machines.  At  the 
same  time  the  dealers  in  these  terri¬ 
tories  increased  their  sales  of  these 
appliances  by  the  following  percent¬ 
ages:  Refrigerators  30,  ranges  113, 
''ater  heaters  107,  clothes  washers  23, 
ironing  machines  30,  vacuum  cleaners 


13,  and  small  appliances  33.  And  it 
is  interesting  that  utilities  sold  less 
home  laundry  equipment,  though 
the  dealers  in  the  same  towns  have  in¬ 
creased  their  volume. 

These  dealer  figures  are,  of  course, 
approximate,  since  few  power  com¬ 
panies  yet  have  accurate  data  on  the 
sales  of  all  appliance  dealers  within 
the  areas  they  serve.  But  dealer  sales 
have  been  estimated  by  each  company 
on  the  same  basis  for  both  years  and 
therefore  should  show  the  true  com¬ 
parison.  Out  of  the  75  companies  in¬ 
dividually  listed,  estimates  on  dealer 
sales  were  reported  by  63  utilities  on 
refrigerators,  by  59  on  ranges,  36  on 
water  heaters,  44  on  clothes  washers, 
38  on  ironing  machines,  38  on  vacuum 
cleaners  and  36  on  miscellaneous 
small  appliances.  It  points  again  the 
Tiecessity  for  developing  a  closer  inter¬ 
change  of  information  between  power 
company  and  local  dealers  as  a  basis 
for  market  data  and  sales  control. 

The  importance  of  this  is  empha¬ 
sized  by  the  comparison  of  the  pro¬ 
portions  of  major  appliances  that  are 
now  being  sold  by  the  power  com¬ 
panies  and  the  dealers  in  these  cities 
from  which  both  figures  are  reported. 
The  power  companies  sell  20  per  cent 
of  the  refrigerators,  70  per  cent  of  the 
ranges,  83  per  cent  of  the  water 
heaters,  15  per  cent  of  the  clothes 
washers,  18  per  cent  of  the  ironing 
machines,  20  per  cent  of  the  vacuum 
cleaners  and  26  per  cent  of  the  mis¬ 


cellaneous  small  appliances.  So  the 
dealers  sell  the  bulk  of  the  appliances 
by  far — refrigerators  80,  ranges  30, 
water  heaters  17,  clothes  washers  85, 
ironing  machines  72,  vacuum  cleaners 
80  and  small  appliances  74  per  cent — 
and  it  is  more  important,  in  watching 
growth  of  load,  for  the  power  com¬ 
pany  to  keep  in  touch  with  the  dealer 
sales  than  to  know  its  own. 

The  dollar  value  of  the  appliance 
sales  by  these  utilities  increased  22 
per  cent  this  year,  during  this  period, 
over  1934 — from  $24,764,193  to  $30,- 
349,676.  The  number  of  domestic 
consumers  was  3  per  cent  greater  than 
last  year,  which  must  be  reckoned  in. 
It  was  a  sizable  six  months’  operation 
when  you  consider  that  the  estimated 
annual  revenue  from  these  power  com¬ 
pany  sales  alone  totals  $6,160,608  and 
will  continue  year  after  year  during 
[Continued  on  page  30] 


Table  I — Trends  in  Appliance 
Rental 

Detail  of  rentals  by  companies  in  tabulations  indi¬ 
cated  as  engaged  in  rental  of  appliances. 


Com- 

Ranges 

Water  Heaters 

Refrigerators 

pany 

Rented 

Rented 

Rented 

1935 

1934 

1935 

1934 

1935  1934 

4 

1,509 

1,304 

5 

25 

80 

12 

t407 

927 

13 

237 

215 

16 

18 

24 

27 

71 

45 

34 

99  .... 

36 

42 

13 

16 

437  .... 

37 

1,348 

1,362 

959  .... 

38 

78 

266 

65 

168 

39 

^26 

48 

*—18 

48 

44 

♦—2 

83 

46 

10 

66 

12 

64 

47 

81 

165 

22 

90 

16  .... 

50 

566 

600 

272 

240 

58 

161 

167 

285 

81 

60 

98 

64 

268 

296 

185 

248 

75 

5 

4 

76 

405 

18 

33 

46  .... 

Rentals  by  companies  that  sell  no 

appliances 

6 

698 

201 

173 

133 

10 

10 

1 

Total 

5,825 

3,155 

3,862 

1,213 

1,557 

♦Reduction  in  number  on  rental. 
tSalee  during  April,  May  and  June 
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Appliance  Sales  by  Power  Companies 


Total  sales  of  domestic  appliances  by  more  than  100  power  companies  for  the  first 
six  months  of  1935,  together  with  their  estimate  of  dealer  sales  in  the  same  territory' 


Refrigerators 
!  Units  Sold  By 
Power  Cos. 

Refrigerators 
Unite  Sold  By 
Dealers 

Ranges 
Units  Sold  By 
Power  Coe. 

Ranges 
Units  Sold  By 
Dealers 

Water 
Heaters 
Unite  Sold  By 
Power  Cos. 

Water 
Heaters 
Units  Sold  By 
Dealers 

Clothes 
Washers 
Units  Sold  By 
Power  Cos. 

Clothes 
Washers 
Units  Sold  By 
Dealers 

Ironing 
Machines 
Unite  Sold  By 
Power  Cos. 

Ironing  j 
Machines 
Unite  Sold  By 
Dealers 

1 

Vacuuiii 
Cleanw> 
Units  Sold  r, 
Power  Cf* 

.  1935  1  1934 

1935  1  1934 

1935  1  1934 

1935  1  1934 

1935  j  1934 

1935  1  1934 

1935  1  1934 

1935  1  1934 

1935  1  1934 

1935  1  1934  j 

1935  ,  I9H 

-NORTHEAST —North  of  the  Ohio  River,  East  of  the  Mississippi  River 

•••.J . I . I . I . I . I . I  1.6541  2.25W . I.... 


15,000  3,696  1,721 

29,543  C603  797 

.  2,775  1,112 

.  1,245  1,208 

9,400  714  246 

4,173  894  364 

.  1,965  1,121 

20,676  5  2 


65  2,116 
189  "198 

"16 


3,045  4,234 


486  7461 . !  1.994  U 

592  1,078  .  !  2.737  2  :• 


1,472  1,162 

491  527 


237  25t\ 

127  160 


47 .  1.913 

102  9  8  638 

141  47  112  1,035 

204  121  45  1,578 

.  1,136 


1,868  . 

901 . 

672  6,725  . 

1,786  . 

1,340  12,720  13,400 


499  445 

95  2ia 


365  460  1,825  2,300  911 


12 .  .  1.615 


1,293  1,345 

475  466 


300  350 
49  43 


466  2,8501  2,800 
978  1,0001  500 

992  700!  750 


109  61 

427  29 


50  .  1,297 

43  . 1  688 

60  550  300  452 

96  250  200  644 

68  5  5  80  ,  334 


2,500  1,900 

700  600 

.  1,851 


162  226 
24  114 


129  12 

50  321 

53  22 

75  15 

4  19 

40  48 

19  20 

122  114 


90  4  50  461 


176  3,162  . 

272  1,000  1,200 

120  1,200  1,500 

622  450  410 


15 . '  2091  :i 

19  71  , 

48  50  50  472  4)^ 

20  200  125  45  « 


125  45 

25  255 


33  88 

120  222 


1,386  1,671 

200  '266 


II — SUITHEAST  South  of  Ohio  River,  East  of  Mississippi  River 


36. 

*■4,719 

3,5^ 

4,800 

3,600 

"1,833 

1,416 

250 

51"1.041I 

"662 

90 

2 

350 

504 

1,600 

1,250 

40 

185 

125 

100 

37. 

"1 16 

139 

5,596 

4,281 

"219 

435 

ISb 

/jyn 

143 

39 

49 

38. 

4,551 

3,344 

6,193 

3,000 

"2,258 

"1,507 

424 

80  "1.199 

"882 

108 

15 

312 

m 

92 

14  . 

■p  ,  -  ■  ■ 

’ 

39 

4,315 

2,536 

5,800 

1,200 

"1,125 

"327 

236 

20 

"477 

"154 

no 

420 

199 

250 

29 

42 

12 

•  ‘  ‘y 

40. 

187 

290 

5,804 

2,678 

447 

776 

900 

598 

294 

224 

638 

243 

33 

72 

1,154 

4 

14 

79 

41 

948 

714 

2,000 

1,800 

31 

46 

4 

2 

2 

40 

"3 

2,500 

2,300 

65 

51 

80 

70 

42. 

2,405 

1,383 

2.995 

545 

1,257 

605 

53 

28 

556 

183 

8 

3 

224 

30 

254 

48  . 

. 

43 

129 

268 

2,930 

1,776 

1 

8 

2 

3 

5 

42 

83 

521 

560 

10 

10 

ii 

71' 

'  V 

44. 

473 

143 

671 

260 

"263 

"106 

10 

41 

IS 

18 

39 

1  . 

'J 

45 

983 

433 

700 

400 

145 

74  . 

60 

78  . 

136 

39 

ioo 

60 

44 

4  . 

46 

672 

299 

350 

200 

"151 

"57 

10 

5 

"107 

"37 

5 

2 

42 

30 

45 

30 

2 

10 

4 

2 

- 

47 

"89 

63 

9001 

600 

"187 

"106 

48 

24 

"67 

"31 

12 

8 

100 

100 

. 1 

48  I  3.205 

49  I  452 

50  •  888 


III  -C'ENTRALr  West  of  Mississippi  River,  East  of  Rocky  Mountains 


7,9801 

20,000l 

9,660! 

4,246! 

833 

2,395 

371 

"220 

6 

811 

102 

"98 

5 

518 

420 

12 

7 

79 

64 

12 

7 

3,178 

69 

37 

30 

3,440 

41 

58 

14 

2 

800 

44 

35 

5 

5 

2,167 

234 

141 

14 

9 

2,834 

42 

33 

1 1 

9 

603 

"13 

"10 

317 

155 

123 

51 

36 

1,332 

502 

"410 

10 

5 

700 

91 

228 

6 

10 

5301 

161 

102 

28 

12 

513 

18 

17 

23 

15 

3061 

"169 

"39 

6 

4 

78  49 

13  1 


108  18 

153  114 


67  144 
50  33 


3|  141  133 

7|  125  117 

ll  20  24.. 


8,400 

7.000 

104 

110 

61 

83 

1,850 

2,000 

448 

950 

700 

5 

2,280 

1,867 

20 

3 

2,376 

2.395 

32 

39 

52 

500 

500 

43 

8 

331 

294 

8 

13 

489 

304 

4 

269 

377 

8 

2 

436 

638 

66 

41 

600 

500 

2 

478 

400l 

138 

893 

1.014! 

19 

25 

154 

80 

1 

25  20 

40  26 

194  238i 


I  4|  "73|  »311 . 1  ll  20| 

IV- WE.STERN-West  of  Rocky  Mountains 


62. 

289 

164 

63 

598 

220| 

64 

258 

170 

65. 

66. 

382 

376 

67 

842 

733 

68. 

507 

350 

69 

1,003 

809 

70 

606 

526 

71. 

120 

143 

72 

366 

344 

73 

402 

374 

74 

409 

477 

75. 

229 

215 

76. 

<*3,397 

2,877 

Total 

89,867 

69,500 

11,842:  709j 

2.501  1,273 


2,500 

2,800 

3,343 

2,050 

4,764 

3.753 

2,555 

1,769 

3.364 

3,250 

620 

1,084 

2.222 

1,500 

500 

400 

11.755 

7,488 

304.113 

234,302 

624 

619 

872 

1,141 

214 

217 

370 

353 

915 

517 

311 

219 

2 

10 

565 

250 

419 

373 

247 

205 

219 

39 

8 

2 

809 

651 

375 

328 

26 

24 

206 

3 

:3 

1 

214 

200 

565 

274 

49 

3,303 

190 

580 

173 

314 

120 

528 

218 

117 

75 

12 

8 

31 

42 

487 

375 

"205 

246 

45 

24 

14,494 

6,338 

16,395 

9,003 

3,259 

1.599 

3,88612.493.! 


539  . 

164 . 

240  4,205  2,525 
136  2,240  1,750 

103  1,474  2,147 

388  2,272  2,150 
464  1,831  1.435 

534  1,820  1,350 

139  600!  450 


77 . 

52 .  ' 

32  159  60, 

26  381  259; 

29  217  I61! 


24|  1,399  1,683  2,690|  2,196 


72  109  50 

116  104  55 

1  1  45  30 

313  225  18' 


'  Mass  totals  of  1 4  additional  companiee.  "Operate  a  (tas  service  also.  "Rent  rannes.  "Rent  water  heaters. 
"Rent  snaall  refriserators.  "Does  not  include  store  salesmen.  "Includes  commercial  equipment. 
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nd  Dealers  for  the  First  Half  of  1935 


CionipariMtnM  uf  these  sales  totals  with  1934.  With  data  on  the  average  consumption,  rates,  revenue, 
appliance  sales,  salesmen,  advertising  expenditure — Embracing  more  than  ten  million  domestic  consumers 


1 

Viicuum  1 
^esnere  ] 
5  tcSold  By] 
Dralcrs  j 

Misc.  Small 
.  .\ppliance8 
[  Units  Sold  By 

1  Power  Cos. 

i 

1  Total  Sales  of 

.  .\I1  .Appliances 

1  By  Power  Cos. 

Annual  Rev. 
Increase  from 
Pwr  Co  Sales 

It 

5  IS 

^  S  0^ 

■5  c  § 

Power  Co.  -Appl. 
Sales  per 
Consumer 

1 

.4v.  Annual 
Domestic 
Kw.-Hr. 
Consumption 

Average 

Revenue  Per 
Consumer 

Av.  Rate  for 
Domestic 
Service 

Power  Co. 
Salesmen  ai^ 
Women  on 
Domestic 
Load 

Consumers 

per 

Salesman 

Power  Co. 
.Advertising 
Expenditure 

L, 

S  0) 

'S  c 

S  3 

>  fe  o 

C’om- 

pany 

H)j  1934  ! 

1935  I  1934 

1935  1  1934 

1935 

1935 

1  1935 

1935  1  1934 

1935  1 

1935  1 

1935  1  1934 

1935  1 

1935  1  1934 

1935 

1  NORTHEAST  North  of  the  tihio  River,  East  of  the  Mississippi  River 


47,735 

48,408 

$1,763,261 

$1,726,071 

$127,750 

760,497 

$2.31 

778 

754 

$34.08 

4.40 

476 

484 

1,598 

$158,694 

$140,283 

0.28 

1 

24,717 

1,134,988 

1,244,968 

"718  794 

1.58 

529 

507 

277 

265 

2,595 

2 

675,883 

342,035 

147,840 

568,952 

1.19 

591 

554 

32.55 

5.50 

125 

125 

4,540 

48,000 

45,660 

6.08 

3. 

18,879 

13,857 

1,022,047 

1,067,364 

174,512 

*537:046 

1.89 

692 

663 

34.75 

5.02 

2^ 

238 

2:350 

120,465 

83,738 

0.22 

4 

18,311 

13,217 

474,133 

347,446 

"488,797 

0.97 

734 

700 

29.43 

4.02 

21 

12 

23,276 

162,00® 

142,00® 

0.33 

5 

1,178,670 

997,456 

200,000 

"407,964 

2.89 

491 

474 

31.98 

6.52 

155 

155 

2,622 

38,500 

31,700 

0.09 

6 

9,757 

8,948 

463,753 

403,997 

1 30,000 

312:159 

1.48 

634 

626 

34.79 

5.48 

"29 

28 

10,750 

51,272 

58,890 

0. 12 

7 

186 

5,029 

3,518 

"842,399 

"681,154 

183,329 

"305,348 

2.80 

541 

515 

36.58 

6.75 

200 

248 

1,526 

82,579 

53,705 

0.27 

8 

5,118 

4,863 

1,210,349 

850,404 

330,000 

"288,600 

4.05 

687 

642 

28.04 

4.08 

250 

190 

•  1,150 

74,714 

62,312 

0.26 

Q. 

.110 

I0,/30 

5,910 

6,767 

462,224 

474,061 

54,557 

"282,336 

1.60 

760 

728 

34.21 

4.50 

40 

37 

7,050 

19,854 

23,630 

0.07 

10 

17,498 

11,986 

594,013 

451.140 

"234,265 

2.53 

666 

625 

37.12 

5.57 

"71 

61 

3,300 

44,500 

40,500 

0.19 

11 

6,478 

7,586 

688,615 

686,61 1 

"223  905 

3  08 

778 

737 

34  15 

4  38 

IM 

172 

1,185 

12 

>00 

4,700 

23,476 

26:407 

292,450 

298,154 

293,000 

"197:943 

1.48 

688 

629 

27.68 

4.03 

60 

58 

3,298 

37,750 

38,778 

0. 19 

13 

700 

700 

2,991 

3,375 

835,942 

675,061 

103,600 

158,706 

5.32 

701 

644 

31.28 

4.46 

190 

130 

832 

38,648 

30,120 

0.24 

14 

400 

400 

3,298 

2,795 

333,541 

312,380 

53,077 

"151,413 

2.20 

512 

475 

35.27 

6.90 

61 

58 

2,485 

20,000 

13,700 

0.13 

15 

5,587 

6,010 

546,717 

571,338 

80,939 

150,453 

3.64 

727 

680 

33.69 

4.62 

145 

117 

1,065 

38,000 

27,000 

0.25 

16 

HQ 

1.420 

342,193 

300,514 

30,750 

"143  177 

2  39 

485 

446 

27  16 

5  58 

70 

55 

2,044 

22,466 

18,959 

0. 16 

17 

400 

300 

4,297 

3,898 

536,636 

424,599 

176,087 

"131,152 

4.09 

702 

670 

40.98 

5.82 

75 

70 

1:745 

25:925 

17,613 

0. 19 

18 

410,959 

255,028 

136,022 

"112,409 

3.65 

450 

427 

30.71 

6.68 

67 

44 

1,675 

15,423 

6,789 

0. 14 

19 

188,702 

152,434 

33,789 

"110  774 

1.70 

571 

550 

32.96 

5.77 

75 

60 

1,468 

40,052 

32,358 

0.36 

20 

394 

188,482 

270,664 

"94,944 

1.98 

619 

594 

42.20 

6.82 

25 

25 

3,790 

21 

84,977 

116,424 

194,342 

"88.926 

0.95 

536 

501 

36.49 

6.81 

34 

35 

2:610 

9,6^ 

3,446 

0. 10 

22. 

■)00 

2,000 

1,103 

952 

535,444 

327.313 

103,015 

"85,744 

6.25 

622 

596 

45.57 

7.32 

51 

49 

1,680 

25,784 

18,838 

0.30 

23 

750 

1,000 

1,137 

1,328 

124,409 

132,369 

"84,838 

1.47 

566 

541 

32.20 

5.78 

16 

16 

5,302 

22,002 

20,316 

0.26 

24 

;oo 

200 

4,991 

3,496 

743,271 

680,398 

65,000 

70,283 

10.55 

663 

633 

38.00 

5.73 

90 

80 

780 

25,958 

18,204 

0.37 

25 

228,261 

202,030 

52,721 

"65,886 

3.47 

524 

477 

32.76 

6.25 

52 

36 

1,263 

19,289 

17,306 

0.29 

26 

319:786 

316:992 

39,135 

*65: 189 

4.90 

521 

494 

32.67 

6.28 

44 

42 

1:475 

27,555 

17,185 

0.42 

27 

1,113 

774 

73,631 

33,782 

11.373 

"63,262 

1.17 

542 

491 

32.00 

5.90 

12 

8 

5,255 

2,472 

1,902 

0.04 

28. 

2,870 

1,703 

389.259 

322,040 

73,123 

"50,948 

7.65 

607 

593 

35. 15 

5.77 

65 

60 

782 

13,50® 

10,60® 

0.27 

29 

445 

1,120 

829 

398, 1 7 1 

262,550 

8  so 

702 

641 

30  47 

4  28 

67 

50 

700 

9,466 

0.20 

30 

1,976 

1,301 

294,800 

223,601 

54,131 

"46.950 

6.30 

500 

458 

34. 10 

6.75 

33 

24 

1,420 

6,400 

. 

2,646 

0. 14 

31 

410 

1,042 

150,732 

78,041 

79,5861  "46,946 

3.22 

551 

529 

38.38 

6.93 

30 

20 

1,560 

13,282 

6,345 

0.28 

32 

64.203 

87,149 

19,544 

"45, 161 

1.45 

57® 

541 

34.53 

6.05 

1,912 

4,193 

0.04 

33 

700 

iso 

1,884 

1,746!  152,786 

112,134 

16,200 

"40:727 

3.75 

409 

398 

31.57 

7.72 

32 

32 

1,270 

3,895 

4,020 

0.09 

34 

2,715 

2.0861  181,331 

159,364 

29,919 

"39,293 

4.64 

563 

553 

32.82 

5.84 

19 

14 

2,075 

11,955 

8,634 

0.30 

35 

11 — SOI^HRAAT — South  of  Ohio  River,  Ea.st  of  Mississippi  River 

.800 

1,500 

18,091 

14,365:  1,244,580 

970,252 

236,124 

"130,867 

9.54 

965 

824 

36.52] 

3.76 

209 

177 

650 

80,000!  70,000 

0.61 

36 

58,700 

89,400 

13  800 

0  59 

833 

761 

38  79 

4  65 

40 

20 

2,490 

26,000 

16,000 

0.26 

37 

21,284 

19,741 

"1,151,449 

"836:515 

279:019 

97:581 

11.80 

873 

668 

33.30 

3.82 

140 

88 

695 

65,000 

58,200 

0.67 

38 

3,829 

4,814 

901,812 

565,614 

173,918 

77,167 

11.65 

931 

817 

34.26 

3.68 

47 

25 

1,640 

18,220 

11,377 

0.24 

39 

MO 

6,375 

9,364 

173,426 

213,917 

285,687 

"68. 1 1 1 

2.54 

854 

781 

54.65 

6.40 

43 

40 

1,585 

63,000 

53,500 

0.93 

40 

700 

700 

2,586 

1,834 

256,787 

213,742 

36,494 

"66,752 

3.85 

595 

559 

32.62 

5.48 

38 

29 

1,755 

11,485 

7,250 

0.17 

41 

71 

5,826 

4,406 

688, 590 

429,176 

54  390 

12  65 

758 

660 

39  41 

5  20 

73 

36 

743 

42 

375 

399 

1:250 

698 

49:903 

87:811 

96.56i 

»4i:736 

1.19 

631 

610 

31.30 

4.97 

29 

28 

1,437 

9,506 

14,315 

0.23 

43 

3,516 

1,154 

133,081 

66,167 

40,370 

26,880 

4.95 

526 

492 

37.08 

7.05 

20 

1 1 

1,344 

12,519 

12,504 

0.46 

44 

)C 

50 

2,099 

948 

224,888 

130,205 

38,810 

25,676 

8.45 

619 

590 

34  24 

5.55 

8 

8 

3,209 

7,697 

2,932 

0.30 

45 

3« 

25 

443 

1,321 

220,722 

99,455 

33.535 

"16,213 

13.65 

824 

712 

40.63 

4.95 

8 

6 

2,02^ 

4,433 

4,142 

0.27 

46 

2 

50 

557 

480 

50,514 

37,640 

38,124 

13,802 

3.66 

814 

678 

36.20 

4.45 

8 

8 

1,725 

5,042 

4.052 

0  36 

47 

III  CENTRAL  West  of  Mississippi  River,  East  of  Rocky  Mountains 

3,80( 

1  3,000 

6,274 

4.975 

1,017,146 

452,010 

230,600 

"307,314 

3.26 

641 

592 

34.32 

5.35 

no 

95 

2,790 

34,727 

34,354 

0.11 

48 

17,038 

19,192 

"248  905 

844 

783 

28.39 

3.35 

125 

120 

1,995 

70.812 

66,306 

0.29 

49 

tOOOi,  1,000 

8.500 

265,803 

200.666 

96:256 

2.76 

774 

701 

35.36 

4.  57 

77 

65 

1:249 

50 

?00i  668 

5.170 

4,200 

211.000 

229,000 

195,000 

87,859 

2.41 

637 

596 

29.66 

4.66 

30 

27 

2,925 

30,570 

21,110 

0.34 

51 

4,649 

2,9261  160,415 

87,958 

20,030 

"70,624 

2.26 

486 

465 

34.32 

7.05 

47 

22 

1,500 

33,169 

14.471 

0.47 

52 

^If  696 

437 

62,063 

9,771 

54,413 

1.11 

664 

607 

32.50 

4.90 

10 

10 

5,441 

16,624 

8,791 

0.31 

53 

1 . 

2,627 

2,342 

145,600 

172  ion 

2  68 

740 

69 1 

36  37 

4  91 

20 

20 

2,718 

54 

)00  600 

946 

845 

i  86:666 

209:000 

45,660 

"49:000 

3.67 

595 

581 

42.00 

7.07 

45 

1:900 

8,000 

7,500 

0. 16 

55 

,^.^1 . 

237,946 

182,449 

32,599 

45,408 

5.22 

585 

510 

37.40 

6.36 

22 

1,260 

5,500 

5,324 

0.  12 

56 

4,244 

2,872 

197,729 

182,734 

98,191 

45.012 

4  38 

580 

534 

38.75 

6.66 

30 

26 

1,500 

5,940 

5,482 

0  13 

57 

1,478 

1,199 

88,505 

95,240 

46,500 

"36,977 

2.40 

540 

468 

30.27 

5.56 

29 

20 

1,272 

9,242 

8,616 

0  25 

58 

I  O' 

1,341 

1,146 

89,622 

63,471 

36,421 

36,336 

2  47 

659 

643 

32.09 

4.87 

22 

20 

1,650 

'33.010 

18.529 

0  91 

59 

oO  125 

4.767 

3,676 

318,265 

191,585 

49,652 

35,548 

8.95 

705 

623 

41.68 

5.92 

36 

28 

988 

17,100 

12.700 

0.48 

60 

!  . 

3,070 

6.201 

541,199 

416,857 

17.24 

7‘*0 

674 

40  ^4 

52 

50 

60^ 

61 

’  i  31978 

"22:707 

570 

526 

34.80 

6.  1 1 

21 

20 

1,078 

1,037 

729 

6.04 

62 

«!  40 

6.208 

3.170 

115,514 

72,48  i 

"20:9I1 

5.74 

513 

480 

35.52 

6.93 

20 

20 

1,085 

6,272 

6.697 

0.31 

63 

1.484 

l.l  10 

66,164 

43,308 

33.365 

16,887 

3.92 

760 

657 

35.20 

4.62 

12 

12 

1,407 

8,768 

8.636 

0  52 

64 

IV — WESTERN  West  of  Rocky  Mountains 

'446  10,237 

299,040 

280,979 

104,587 

"531,303 

0.56 

750 

719 

32.24 

4.30 

*'158 

3,360 

92,277 

65,837 

0.  17 

65 

.... 

61,822 

M 

%  in 

88 

30 

1  352 

40,000 

0.34 

66 

4,569 

5,044 

328,964 

318,167 

*98.829 

3.33 

522 

482 

30:94 

3:05 

66 

56 

1,495 

40,771 

37,978 

0.41 

67 

1  . . 

2,538 

1.513 

300,048 

195,609 

57.456 

i93,978 

3.20 

1,007 

986 

31.07 

3. 10 

45 

23 

2,080 

18,750 

16,450 

0.20 

68 

.VJ\  *’250 

6.555 

2.379 

385,664 

309,713 

170,042 

90,012 

4.27 

735 

714 

35.94 

4.88 

79 

59 

1,139 

37,500 

45,000 

0  42 

69 

'  1,419 

3,509 

3,065 

178,500 

153,400 

195,938 

"72,954 

2.45 

978 

942 

38.94 

3.98 

37 

37 

1,965 

30,591 

31,028 

0  41 

70 

3,520 

2.986 

99,327 

62,696 

29,287 

"63,671 

1.55 

614 

602 

30.86 

6.30 

21 

16 

3,033 

19,960 

17,634 

0.31 

71 

1 

yw) 

4.687 

2,673 

221,072 

188,829 

51,377 

4.32 

1,635 

1,606 

38  13 

2.31 

30 

25 

1,709 

35,000 

30,000 

0.68 

72 

1.319 

1,049 

268, 1 56 

207,847 

47,268 

37,082 

7.23 

1,215 

1,243 

45.45 

3.74 

63 

590 

16,986 

8,152 

0.46 

73 

V 

3,172 

1.474 

230  300 

181,475 

57.000, 

35,751 

6.45 

1,246 

1,222 

37.59 

3.00 

45 

38 

793' 

18,900 

12,900 

0.53 

74 

1,104 

1,769 

75,6I0| 

75,854' 

1 8.500] 

19,846 

3.82 

599 

569 

35.  19 

5.88 

14 

18 

1,418 

1,653 

1,776 

0  08 

75 

147 

13.848 

7,913 

792,926 

684.809^ 

227,628. 

351,111 

2.25 

582 

556 

33.59 

5.76 

183 

165 

1,915 

b0,836 

52868 

0  17 

76 

^’^M7,416 

396,224 

345,411 

30,349.676 

24,764,193 

6,160,608 

10,764,577 

.'2.81 

"689 

"645 

"35.01 

'5.01 

5,587 

4,695 

'1,926 

2,228,277 

1,793,850 

'0.21 

Total 

^Sales  stopped  in  1 934-  resumed  May,  1935  •^Salee  discontinued.  ^Includes  Better-Sight  activity.  ^Not  including 
apartment  houses.  •’^Sell  both  gas  and  electricity.  'Weighted  average.  ^'Straight  line  average. 
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the  life  of  these  appliances.  The  aver¬ 
age  rate  for  domestic  service  among 
these  companies  varied  all  the  way 
from  6.35  cents  per  kilowatt-hour 
with  one  company  in  the  Northeast  to 
2.72  cents,  in  a  city  on  the  Coast. 

Average  appliance  sales  per  domes¬ 
tic  consumer  ran  all  the  way  from 
highs  of  $13.65,  $12.65,  $11.80  and 
$11.65  in  the  Southeast  and  $10.55 
in  the  Northeast  to  lows  of  $0.97  and 
$0.95  in  the  Northeast,  $0.59  in  the 
Southeast  and  $0.56  on  the  Coast. 
Average  annual  domestic  consump¬ 
tion  ran  from  highs  of  1,635, 
1,246,  1,215  and  1,030,  all  on  the 
Coast,  to  lows  of  486  in  the  Central 
area  and  485,  450  and  409  in  the 
Northeast.  There  were  some  interest¬ 
ing  increases  reported  among  annual 
domestic  consumption.  The  four 
largest  were  all  located  in  the  South¬ 
east.  They  ran  205,  141,  136  and  112 
kw.-hr.  and  represented  growth  per¬ 
centages  of  31,  17,  20  and  16,  respec¬ 
tively.  The  actual  average  revenue 
received  from  domestic  consumers 
showed  the  following  highs:  South¬ 
east,  $54.65;  Northeast,  $45.57;  Coast, 
$45.45;  Northeast,  $42.20,  and  Cen¬ 
tral,  $42  and  $41.68.  Against  this 
there  were  lows  of  Central,  $29.66  and 
$28.39,  and  Northeast,  $29.43,  $28.04, 
$27.68  and  $27.16.  In  the  compari¬ 
son  with  last  year  50  companies 
showed  an  increase  in  average  revenue 
per  consumer. 

To  produce  this  increase  in  appli¬ 
ance  sales  this  year  these  power  com¬ 
panies  employed  734  more  salesmen 
and  women,  which  was  15  per  cent 
more  than  last  year,  allowing  for  one 
utility  reporting  for  1935  only.  There 
were  some  striking  cases  of  increase 
in  sales  personnel.  One  company 
added  58,  an  increase  of  193  per  cent; 
another  52,  a  jump  of  59  per  cent; 
another  37,  a  jump  of  100  per  cent; 
another  25,  which  upped  them  108  per 
cent.  The  spectacular  cases  were  nat¬ 
urally  in  the  smaller  companies,  but 
increases  in  sales  staff  were  general. 
There  is  an  amazing  difference  in  the 
number  of  consumers  that  a  domestic 
salesman  is  supposed  to  cover  in  these 
varied  organizations.  It  ranges  all  the 
way  from  highs  of  23,276,  10,750, 
7,050  and  5,302  per  salesman,  all 
cases  in  the  Northeast,  to  lows  of  700 
Northeast,  695  and  650  Southeast, 
603  Central  and  590  on  the  Coast. 

These  companies  spent  $2,228,277 
during  the  first  half  of  this  year  for 
advertising  and  promotion  to  develop 
domestic  load.  This  was  24  per  cent 


Table  II — Unit  Sales  of 
Domestic  Appliances 

Power 

Dealer 

Company  Sales, 

Sales, 

Appliance 

Per  Cent 

Per  Cent 

Refrigerators . 

20 

80 

Ranges . 

70 

30 

Water  heaters . 

83 

17 

Clothes  washers .... 

15 

85 

Ironing  machines. . . 

18 

72 

Vacuum  cleaners. . . 

20 

80 

Small  appliances. . . . 

26 

74 

more  than  in  the  same  period  of  1934. 
There  were  some  notable  increases. 
Three  companies  in  the  Northeast 
jumped  their  expenditures  by  163,  141 
and  127  per  cent,  the  increased 
amounts  ranging  from  $3,754  to 
$8,634.  Several  other  appropriations 
were  raised  abruptly,  one  in  the  South¬ 
east  162  per  cent  and  one  in  the 
Middle  West  127  per  cent.  Here  again 
there  is  diversity  of  practice  as  wide 
as  a  church  door.  Some  companies 
spent  for  advertising  as  high  as  93 
cents  per  domestic  consumer — a 
southeastern  utility — and  some  as  low 
as  4  cents.  Two  companies  in  the 
Northeast  report  this  figure  and  one 
in  the  Central  area. 

There  are,  of  course,  many  local 
conditions  affecting  the  sales  perform¬ 
ance  of  a  power  company  that  cannot 
be  adequately  reflected  in  such  a  tabu¬ 
lation.  For  example,  48  of  the  com¬ 
panies  here  listed  provide  a  competing 
gas  service  in  some  part  of  their  ter¬ 
ritories — greater  or  less — and  the  ex¬ 
tent  to  which  they  protect  their  gas 
investment  against  the  electric  range 


and  water  heater  is  a  factor  in  the  sale 
of  these  appliances.  Also,  some  com¬ 
panies  are  more  progressive  than 
others  in  their  commercial  policy. 
For  instance,  twelve  of  these  coni- 
panies  are  renting  ranges,  and  in  the 
first  half  of  this  year  together  put 
5,117  ranges  on  the  lines  this  way, 
which  was  2,146  more  than  these  same 
companies  rented  in  the  same  period 
of  1934,  or  an  increase  of  73  per  cent. 
Also,  fifteen  companies  rented  3,689 
water  heaters,  which  was  2,609  more 
than  last  year,  or  241  per  cent.  Also, 
five  companies  rented  1,557  small  re¬ 
frigerators  to  minimum  bill  customers 
and  there  were  none  reported  by  them 
for  last  year.  See  Table  I. 

Data  from  eleven  more  companies 
that  do  not  sell  appliances  direct  are 
shown  in  Table  III.  Average  domestic 
consumption  here  runs  from  1,162  in 
the  Northwest  to  558  in  the  Central 
area.  Average  domestic  revenue  runs 
from  $42.02  in  the  Central  area  to 
$27.31  on  the  coast.  Dealer  appliance 
sales  per  domestic  consumer  cannot  be 
estimated,  because  the  dollar  volume 
is  not  obtainable.  No  attempt  has  been 
made  to  compare  unit  totals  of  sales 
where  the  power  company  does  and 
does  not  merchandise  because  of  the 
many  factors  which  distort  the  relation. 

But  the  over-all  picture  is  worth 
consideration,  for  it  emphasizes  again 
the  wide  variance  existing  between  the 
different  companies  in  what  they  sell 
and  what  they  spend  and  the  results 
that  they  are  obtaining  in  merchandise 
sales  and  growth  of  load.  It  provides 
an  interesting  opportunity  for  any  com¬ 
pany  to  check  up  on  the  proficiency 
of  its  own  commercial  operation. 


Table  III — Where  the  Power  Companies  Sell  No  Appliances 


Consumption,  growth  of  load,  average  rate,  revenue  and  salesmen  and  advertising  per  consumer  reported  by  a 
group  of  utilities  that  do  not  merchandise. 
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No.  of 
Salesmen 

Advertising 

Expenditure 

1  s 

i  1 

>  0 

U 

1935 

1934 

1935 

1934 

1935 

1934 

1935 

1934 

1 

628,088 

396,096 

619,806 

393,926 

487 

474 

30.91 

27.31 

6.35 

4.07 

98 

88 

2 

670 

660 

8 

6 

$80,000 

$63,000 

0.20 

3 

140,734 

134,209 

979 

905 

33.02 

3.37 

12 

9 

12,752 

9,308 

0.09 

4 

93,640 

90,827 

625 

572 

36.84 

5.89 

10 

10 

6,000 

4,000 

0.06 

5 

72,257 

70,398 

663 

625 

34.70 

5.23 

12 

10 

10,500 

10,000 

0.14 

6 

58,695 

58,001 

CD909  CD^25 

37.68 

4. 14 

21 

20 

15,000 

13,000 

0.25 

7 

*56,406 

54,964 

722 

662 

40.70 

5.63 

28 

25 

10,000 

10,000 

0.18 

8 

*49,139 

47,791 

664 

616 

38.13 

5.74 

4 

3 

13,127 

1 2,000 

0.27 

9 

31,649 

30,452 

1,162 

1,164 

31.62 

2.72 

15 

7 

13,600 

9,550 

0.43 

10 

*17,844 

*8,933 

17,641 

8,588 

^558 

^495 

28.91 

42.02 

5. 18 
5.75 

II 

731 

649 

2 

1 

4,003 

1,669 

0.45 

Total 

1,553,481 

1,526,603 

^743 

-*695 

^34.71 

*4.69 

210 

179 

$164,982 

$132,527 

*0.11 

•^Straight  line  average.  ^Weighted  aver  age. 
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Compact  Impulse  Generator 

Helical  Arrangement  of  Capacitors  on  Insulator  Frame-work 
Reduces  the  Size  of  2,000,000-Volt  Surge  Generator 


Fig.  1 — 2,000, 000>volt  im¬ 
pulse  generator  with  detach¬ 
able  1,000,000-volt  section 

Helical  arrangement.  Supple¬ 
mentary  stack  section,  added 
when  used  outdoors,  boosts  volt¬ 
age  to  3,000,000  for  tests  on 
tower  structures.  Two  sections 
contain  42  capacitors,  each  rated 
at  75  kv.  and  O.SSjuf. 


CAPABLE  of  delivering  3,000,000 
volts  is  a  new  surge  generator 
devised  by  the  Ohio  Brass  Com¬ 
pany  for  study  of  lightning  and  insu¬ 
lation  problems.  It  consists  of  two 
sections — a  2,000,000-volt  portable  in¬ 
door  impulse  generator  to  which  a 
1,000,000-volt  section  (Fig.  1)  can  be 
added  for  outdoor  tests  on  full-sized 
tower  and  equipment  set-ups. 

Capacitor  units  of  the  generator  are 
arranged  in  a  helical  path  on  a  hex¬ 
agonal  framework  of  porcelain-pillar 
insulators  of  standard  assembly,  with 
terminal  bushings  turned  inward. 
This  arrangement  results  in  a  compact 
unit  sufficiently  small  to  be  readily 
moved  about  the  laboratory  and  out¬ 
door  test  yard  on  a  track.  Operation 
of  a  rotating  colunrn  of  pillar  insula¬ 
tors  in  the  center  of  the  generator 
assembly  (Fig.  2)  controls  the  sphere 
gaps  of  the  unit.  These  gaps  act  as 
high-voltage  switches  connecting  the 
capacitor  banks  in  series  at  discharge. 
The  mechanism  for  regulating  the 
sphere  gaps  permits  the  operator  to 
vary  the  impulse  voltage  delivered  by 
the  generator  without  the  necessity  of 
shutting  down  the  unit  to  make  the 
adjustment  manually. 

A  synchronous  clock  control  motor, 
driving  four  contact-making  cams,  re¬ 
lieves  the  operator  from  continually 
throwing  switches  while  the  set  is  in 
operation.  It  also  times  the  charge  of 
the  generator  accurately  so  that  the 
same  voltage  may  be  obtained  on  suc¬ 
cessive  discharges. 

Complete  sequence  of  operation  of 
the  surge  generator  with  the  cathode- 
ray  oscillograph  is  as  follows: 

The  operator  closes  switches  of  the  fila¬ 
ment  heating  transformers,  the  time  axis, 
oscillograph  vacuum  pump,  trip  relay,  alarm 
bell  and  grounding  switch.  Thus  the 
rectifier  filaments  are  lighted  and  the  oscil¬ 
lograph  vacuum  pumps  started.  The  trip 
relay  and  alarm  bell  circuits  are  closed,  so 
they  will  operate  when  the  control  motor 
IS  started,  and  the  short-circuit  grounding 
switch  is  opened,  permitting  the  generator 
to  be  rtiarged.  The  control  motor  is  then 
started  and  the  operator  observes  the  posi- 
tion  of  the  cams  until  they  come  to  the 
firing  position.  At  this  instant  the  operator 
closes  tile  charging  relay  switch  for  the  gen- 
'Crator  md  the  cathode-ray  oscillograph. 


Fig.  2 — Closeup  showing  wjNyti 

movable  stack  for  controll-  w 

ing  sphere  gaps 

Spiral  screw,  driven  through  gear  reduction  by  reversible  electric  motor,  turns  center 
stack  of  insulators  by  short  torque  arm.  One  sphere  of  each  gap  Is  attached  to 
porcelain  rod  running  radially  from  center  column  toward  each  capacitor  bank. 
As  column  turns,  each  rod,  mounted  on  short  lever  arm,  moves  radially,  varying 
gap  between  spheres.  Control  surge  applied  at  three-electrode  control  gap  (right) 
causes  remaining  gaps  to  flash,  cascading  charge. 


relay  then  closes  for  an  instant,  setting  off 
the  surge.  To  shut  down  the  generator  the 
operator  merely  opens  the  charge  switch 
before  the  last  impulse  occurs.  This  pre¬ 
vents  the  generator  from  building  up  again 
following  the  discharge. 

Parallel  charging  is  accomplished 
through  the  use  of  a  high-voltage 
transformer  and  two  thyratron  recti¬ 
fier  tubes. 


From  here  on  the  motor  and  contacts  con¬ 
trol  the  situation. 

Sequence  of  operation  of  the  con¬ 
trol  motor  cams  is  as  follows: 


A  contactor  closes  the  charge  circuit,  an¬ 
other  closes  the  cathode-ray  oscillograph 
charge  circuit;  when  charging  is  complete, 
the  warning  bell  sounds  and  immediately  the 
two  charging  circuits  are  opened.  The  trip 
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Control 
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Charge  relay 
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To  control  motor 


C.R.O.  relay  ■* - 1 

Fig.  3 — Diagram  of  control  for 
generator  and  oscillograph 


Time  axis 

C.R.O.  vacuum  pump 

Oscillator 

C.R.O.  filament 

transformers 


Operations  of  charging  both  generator  and  oscillograph,  sounding  alarm  and  tripping 
surge  are  performed  by  system  of  contact-making  cams  driven  by  synchronous  control 
motor.  These  cam  contacts  close  relay  circuits  controlling  the  high-voltage  systems. 
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Electrical  Design  Features 


By  R.  W.  WILBRAHAM  .  .  .  RAYMOND  BAILEY 

Chief  Electrical  Engijiecr  Assistant  Electrical  Engineer 

United  Engineers  &  Constructors  Philadelphia  Electri<-  Company 


MECHANK^AL  features  of  the 
enlarged  and  rehabilitated 
Richmond  station  of  the  Phil¬ 
adelphia  Electric  Company  were  de¬ 
tailed  in  the  August  3  issue  of 
Electrical  World,  Taking  up  the 
electrical  design  elements,  the  gener¬ 
ator  is  a  two-winding  machine  rated 
165,000  kw.  (183,333  kva.)  with  a 
45-55  per  cent  unbalance,  0.90  p.f.. 
13,8(X)  volts,  60  cycles,  1,800  r.p.m., 
and  is  one  of  the  largest  single-shaft 
machines  ever  built.  Both  windings 
of  the  generator  connect  to  the  same 
main  bus  section.  However,  with  du¬ 
plicate  main  buses,  split  bus  arrange¬ 
ment  is  possible  if  operating  expe¬ 
rience  indicates  that  this  method  of 
operation  is  desirable.  Although  the 
unit  is  rated  at  165,000  kw.,  it  is 
liberally  designed  and  an  output  as 
great  as  175,000  kw.  will  probably  be 
available. 

Excitation  is  obtained  from  a  375- 
kw.  shaft-end  exciter,  with  a  6-kw. 
pilot  exciter  supplying  the  fields  of 
the  main  exciter.  Emergency  excita¬ 
tion  provisions  have  been  made  by 
arranging  for  switching  the  main  field 
to  the  station  250-volt  d.c,  motor- 
generator  sets  which  supply  the 
stokers  on  the  old  boilers  and  also 
furnish  emergency  excitation  for  the 
(')0,000-kw.  units. 

The  generator  is  provided  with  a 
closed  cooling  system,  using  Westing- 
house  fin  type  water  coolers  with  air 
supplied  from  four  56,700-c.f.in.  pro¬ 
peller  type  fans  and  water  from  the 
condenser  circulating  system.  The 
fans  are  powered  by  150-bp.,  3,500- 
r.p.m.,  2,300-volt  induction  motors  de¬ 
signed  for  across-the-line  starting.  The 
high  speed  of  the  fan  requires  that  the 
bearings  be  furnished  with  some  form 
of  forced  cooling,  which  is  supplied 
by  an  auxiliary  integral  fan  con¬ 
structed  on  the  fan  shaft.  Exception¬ 
ally  quiet  operation  has  been  obtained 
by  streamlining  of  ducts  and  fan 
cases.  The  motor  bearings  have  small 
gear  pumps  for  circulating  bearing 
lubricating  oil.  External  fans  were 


Main  bus  junction  of  6-  and  8-in.  channel  conductors 

Leafed  expansion  joints  are  provided  on  all  four  sides  of  the  hollow  square  as¬ 
sembly.  Expansion  joints  made  up  of  either  flexible  leaf  copper  or  braided  copper 
connections  are  placed  in  the  channel  conductors  approximately  every  20  ft.  to 
prevent  undue  stresses  being  set  up  by  expansion.  A  special  clamp  Is  designed 
to  permit  restricted  movement  of  the  bus  conductors  along  the  supporting  insula¬ 
tors,  except  that  one  Insulator,  at  about  the  mid-point  between  the  expansion  jolnt.s, 
is  provided  with  a  clamp  that  hold.®!  the  channels  fixed.  A  feeder  tap  is  shown  in 
the  left  foreground. 


chosen  in  preference  to  internal  fans 
because  of  greater  over-all  efficiency 
and  also  because  of  space  limitations, 
tbe  internal  fan  adding  5  ft.  to  the 
length  of  the  rotor.  In  order  to  re¬ 
duce  noise,  the  exciter  has  been  in¬ 
cluded  in  the  generator  cooling 
system.  Return  air  from  the  exciter 
is  passed  through  dry  type  air  filters 
to  remove  any  carbon  or  copper  par¬ 
ticles  given  off  by  the  collector  rings 
and  brushes. 

The  stator  was  shipped  in  three  sec¬ 
tions,  two  of  these  being  stacked  in 
the  field  and  all  winding  completed 
with  the  stator  in  place.  The  rotor 
was  fabricated  complete  in  tbe  West- 
inghouse  factory.  Because  of  the 
metallurgical  problems  involved  in 
the  large  masses  of  material  required 
for  conventional  construction  using 
large  forgings,  the  rotor  was  con¬ 
structed  of  26  8-in  disks  doweled  and 
bolted  together  with  five  bolts;  one  of 
these,  the  center  bolt,  is  13  in.  in 
diameter,  and  the  remaining  four  are 


6  in.  in  diameter.  An  aggregate  stres? 
of  nearly  5,000  tons  is  exerted  by  all 
five  bolts  with  the  parts  assembled. 
Tbe  rotor  is  removed  through  an 
opening  in  the  turbine  wall,  one  end 
riding  on  a  specially  constructed 
carriage.  A  new  inclosure  outside 
this  opening  serves  as  a  runway  for 
the  carriage  as  well  as  a  repair  room 
for  maintenance  work  on  the  rotor. 
The  rotor  weighs  125  tons  and  the 
stator  225  tons. 

Fire  protection  for  the  generator 
consists  of  two  conventional  perforated 
pipe  rings  terminated  in  snap  coup¬ 
lings  for  quick  connection  to  nearb) 
water  hose  connections.  A  simpk 
type  of  smoke  indicator,  consisting  of 
two  short  sections  of  pipe,  one  at¬ 
tached  to  the  top  of  each  end  bell- 
will  emit  smoke  in  event  of  fire. 

Each  winding  of  the  generator 
protected  by  differential  relays  whicb 
completely  clear  the  generator  in  casf 
of  faults  in  its  windings  or  on  its 
leads.  Reactance  relays  are  in -tailed 
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of  Richmond  Station  Unit 


Alassive  Turbo-Alternator  Has  Double  Winding  —  Unique  Bus  Lay¬ 
out  —  Severe  Breaker  Duty  Met  —  Auxiliary  System  Extensively 
liiterloeked  —  Metal-elad  Switehgear  Supplants  Masonry  Compartments 


on  each  winding  to  clean  the  generator 
in  case  of  bus  faults.  These  relays, 
in  conjunction  with  instantaneous 
overcurrent  relays,  operate  when  cur- 


section  and  the  165,000-kw.  machine 
on  the  other.  In  the  connection  of 
the  new  generator  to  the  bus  a  depar¬ 
ture  from  previous  practice  has  been 


The  station  bus  was  originally  de¬ 
signed  for  4,000  amp.,  using  up  to 
seven  4xUin.  bars  in  flat  configura¬ 
tion,  the  assembly  installed  in  albe- 


rent  and  voltage  conditions  correspond¬ 
ing  to  bus  short  circuits  exist;  a  defi¬ 
nite  time  delay  interposed  by  an 


made  in  the  elimination  of  the  main 
O.C.B.’s  on  all  three  generators. 


rene  stone  and  steel  frame  compart¬ 
ments.  The  old  generator  leads  were 
designed  for  3,000  amp.,  using  three 


Air  heofers  ant  started 
and  tripped  at  this  point 


prim,  air  fan  isr  jnmnj 
Opens  when  both  prim. 


I  Crushed  coal 
I  feeder 


I  Crushed  coal 

feeder 


Indicates  starting  and  auto,  topping  seque* 
Indicates  normal  stopping  sequence 


auxiliary  relay  prevents  false  tripping 
for  short  circuits  on  other  equipment 
connected  to  the  bus,  which  is  designed 
to  be  cleared  selectively  by  its  own 
quick-acting  differential  relays. 

Verticcdly  isolated^ phase  bus 

Generators  connect  to  a  vertically 
isolated-phase  double  bus  which  is  sec- 
tionalized  in  the  center  of  the  switch 
house  by  breakers  and  reactors,  with 
double  fire  walls  forming  a  center 
corridor  to  isolate  the  switchroom  of 
each  section.  In  the  initial  installa¬ 
tion  lead  run  compartments,  designed 
for  flat  bar  construction,  were  erected 
for  connecting  one  initial  generator 
and  one  future  generator  on  each  side 
of  the  sectionalizing  switching.  To 
provide  for  connecting  the  two  wind¬ 
ings  of  the  new  unit  on  the  same  bus 
section  the  leads  for  both  existing 
units  were  shifted  one  position,  plac¬ 
ing  two  60,000-kw.  generators  on  one 


Interlock  diagram  of  (a) 
coal  preparation  and  (b) 
coal-burninx  equipment 

Interlocked  as  shown  for  starting. 
Tripping  of  any  piece  automati¬ 
cally  trips  all  equipment,  in  se¬ 
quence,  as  shown  by  arrows. 
Shown  for  one  boiler. 


5x;J-in.  bars,  also  in  flat  configuration 
and  housed  in  concrete  compartments. 
The  maximum  dimensions  of  these  in¬ 
closures  were  24x24  in.,  with  constric¬ 
tions  at  certain  crossings  over  struc¬ 
tural  members.  Current  requirements 
for  the  new  bus  vary  in  its  length 
from  5,000, to  7,000  amp.  and  for  the 
new  generator  leads  the  current  will 
be  as  high  as  4,500  alhp.  under  cer- 


5,000-amp.  gen¬ 
erator  disconnect 
switch  has  flexi¬ 
ble  braid  connec- 
tions  on  the 
terminals 


^  Pulverized  coal  feeders 

^^^^“Indica+es  storting  and  outa tripping  sequence 
— ^ — Indicotes  normal  stopping  sequence 

(b> 


Copper  channel 
lead  entering  a 
reactor  cell 


Amortisseur  bars 
with  expansion 
joints  may  be  seen 
In  the  rear  of  the 
compartment. 
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Boiler  control  board  during  construction 


tain  operating  conditions.  Space  lim¬ 
itations  in  the  existing  runways  pre¬ 
cluded  the  use  of  conventional  types 
of  conductors  for  these  high  currents 
and  it  became  necessary  to  work  up 
an  entirely  new  type  of  bus  design. 
After  an  extensive  investigation  an 
assembly  of  two  formed  channels  ar¬ 
ranged  face  to  face  simulating  the 
hollow  square  was  selected  as  the 
proper  condudtor  for  these  currents.* 
Six-inch  channels  were  chosen  for  the 
leads  and  for  sections  of  the  main  bus 
carrying  up  to  5,000  amp.  and  8-in. 
channels  were  used  for  currents  over 
5,000  up  to  7,000  amp. 

The  investigation  mentioned  above 
developed  that  serious  heating  from 
hysteresis,  eddy  currents  and  induced 
circulating  currents  would  occur  in 
steel  members  in  the  vicinity  of  the 
bus  and  lead  run  conductors  due  to 
proximity  of  the  ferrous  members.  As 
a  result  of  laboratory  tests  conducted 
to  determine  the  extent  of  the  heating 
and  necessary  remedial  measures, 
neutralizing  fields  were  employed  to 
reduce  the  heating  to  safe  proportions. 
These  fields  were  obtained  with  short- 
circuited  copper  bands  around  the 
steel  members  where  the  members 
crossed  the  conductors  at  right  angles 
and  continuous  amortisseur  networks 
of  two  4xi-in.  copper  bars  per  phase 
where  the  steel  members  paralleled 
the  conductors.  After  all  bands  and 
amortisseurs  had  been  installed  heat 
runs  were  made  on  the  lead  runs  to 
insure  that  the  protective  measures 
were  functioning  successfully.  These 
tests  showed  no  evidence  of  harmful 
heating  in  the  structure. 

In  the  reconstructed  main  bus  com- 


•  "Channel  Bus  Solves  Space  Limitations,” 
W.  B.  Morton  and  H.  L.  Unland,  Elbctrical 
World,  July  7,  1934. 


partments  the  new  supporting  frame¬ 
work  is  entirely  of  structural  alumi¬ 
num,  arranged  in  isolated  sections,  each 
section  insulated  from  the  others  and 
grounded  at  one  center  point  to  pre¬ 
vent  circulating  currents.  These  cir¬ 
culating  currents,  although  involving 
potentials  of  low  value,  are  capable  of 
causing  severe  burning  at  high-resis¬ 
tance  joints.  New  reactor  compart¬ 
ments  and  other  concrete  extensions  in 
the  vicinity  of  stray  fields  of  the  high 
currents  are  constructed  with  brass 
reinforcing. 

The  additional  heat  losses  dissi¬ 
pated  in  the  switch  house  from  equip¬ 
ment  of  higher  capacities  than  was 
anticipated  in  the  original  design  of 
the  station  required  forced  ventilation 
to  maintain  temperatures  below  40 
deg.  C.  This  system  forces  the  ven¬ 
tilating  air  into  the  room,  discharging 
at  various  points  near  the  floor  line 
and  exhausting  through  natural  con¬ 
vection  vent  ducts  already  provided. 
To  prevent  building  up  circulating 
currents  in  the  ventilation  ducts  where 
they  paralleled  the  main  bus  the  en¬ 
tire  duct  system  was  insulated  from 
the  building  structure  and  grounded 
at  a  single  point. 

A  series  of  tests  on  various  types  of 
compartment  doors  showed  that  unde¬ 
sirable  heating  could  be  expected  for 
current  values  above  3,000  amp.  Ac¬ 
cordingly,  all  doors  for  the  compart¬ 
ments  housing  the  high-current  con¬ 
ductors  are  constructed  entirely  of 
asbestos  lumber.  In  a  year’s  opera¬ 
tion  with  some  of  these  doors  no  se¬ 
rious  warping  has  been  observed. 

Major  electrical  equipment 

The  generator  and  bus  sectionaliz- 
ing  oil  circuit  breakers  are  G.E.  type 
FHK-330-32B,  rated  15,000  volts. 


5,000  amp.  and  1,500,000  kva.  inter¬ 
rupting  capacity.  The  breakers  are 
designed  for  vertically  isolated  phase 
arrangement,  one  phase  on  each  floor 
with  the  mechanism  on  the  first  floor. 

Calculations  of  expected  short-cir¬ 
cuit  conditions  and  probable  rate  of 
recovery  voltage  rise  across  breaker 
contacts  during  faults  indicated  that 
the  duty  on  the  breaker  at  this  loca¬ 
tion  would  be  unusually  severe.  This 
made  it  appear  desirable  to  conduct  a 
field  test  on  one  of  the  breakers,  simu¬ 
lating  as  closely  as  practicable  the 
actual  conditions  of  service.f  Three 
phases  of  one  isolated  phase  breaker 
were  assembled  into  a  specially  con¬ 
structed  structure  and  connected  to 
one  generator  lead  conductor,  with 
another  similar  breaker  installed  in 
its  permanent  position  and  serving  as 
a  “back-up”  breaker.  Although  the 
kva.  duty  imposed  on  the  breaker  in 
the  tests  was  much  less  severe  than 
calculated  and  only  about  half  the 
interrupting  rating,  the  rate  of  re¬ 
covery  voltage  rise  was  higher  than 
encountered  in  previous  tests.  The 
satisfactory  results  obtained  from  the 
tests  indicate  that  the  breaker  should 
perform  successfully  under  actual 
operating  conditions  at  Richmond, 
particularly  with  regard  to  rate  of  re¬ 
covery  voltage  rise. 

The  5,000-amp.  reactors  are  G.E. 
vertical  open  type,  cast  in  concrete, 
the  assembly  mounted  on  18-in.  brass 
extension  supports  to  minimize  induc¬ 
tive  heating  of  building  steel  in  the 
floor  below. 

The  5,000-amp.  disconnects  were 
furnished  by  the  Electric  Power 
Equipment  Corporation  and  are  man¬ 
ually  group  operated  in  gangs  of  six. 
The  contacts  are  silver-plated  to  min¬ 
imize  heating  which  might  occur  on 
copper  contacts  remaining  out  of 
service  for  an  appreciable  period. 

Auxiliary  power  system 

The  2,300-volt  auxiliary  power  sys¬ 
tem  in  the  initial  installation  at  Rich¬ 
mond  consisted  of  two  principal 
power  sources: 

1.  A  2,300-volt,  three-phase,  60-cycle  sup¬ 
ply  for  essential  auxiliaries,  referred  to  as 
the  unit  auxiliary  buses.  Each  unit  bus 
(one  for  each  generator  and  not  sectional- 
ized)  was  supplied  from  a  2,5(X)-kva.  trans¬ 
former  connected  directly  to  the  generator 
leads  without  circuit  breakers  or  disconnects. 

2.  A  2,300-volt,  three-phase,  60-cycle  sup¬ 
ply  for  fan  motors  and  large  less-es-ential 
auxiliaries,  referred  to  as  the  station  light 

t“Oil  Circuit  Breaker  and  Voltape  B®" 
covery  Tests,”  B.  J.  Porter,  H.  P.  Kuehnl 
and  W.  F.  Skeats,  A.I.E.E.  Trans.,  Febru¬ 
ary,  1935. 
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an(i  power  bus.  This  was  a  double  bus, 
sect  ionalized,  and  supplied  from  three  3,750- 
kva.  transformers  fed  from  the  main  13.2-kv. 
bus. 

In  addition  there  was  a  2,000-kw., 
3,6(K)-r.p.m.  auxiliary  turbine-gener¬ 
ator  available  for  emergency  supply, 
capable  of  being  brought  to  speed 
reatly  for  load  in  fifteen  seconds. 
Facilities  were  provided  for  connect¬ 
ing  the  unit  to  the  light  and  power 
bus  or  to  either  of  the  unit  auxiliary 
power  buses  as  desired. 

Operating  experience  with  the  ex¬ 
isting  light  and  power  system  indi¬ 
cated  that  the  expense  of  continuing 
a  double  bus  scheme  for  the  less- 
essential  auxiliaries  of  the  new  in¬ 
stallation  was  not  justified,  particu¬ 
larly  if  switching  equipment  were 
selected  which  would  have  the  highest 
order  of  reliability,  such  as  modern 
metal-clad  switchgear.  Accordingly, 
the  auxiliary  power  bus  required  for 
supply  to  the  new  boiler  fans  and  pul¬ 
verized  fuel  equipment  is  a  single 
sectionalized  G.E.  metal-clad  bus,  one 
section  fed  from  a  7,500-kva.  Allis- 
Chaliners  oil-cooled  transformer,  the 
other  section  supplied  from  a  connec¬ 
tion  to  one  of  the  ex'sting  station 
light  and  power  buses.  Thus,  with 
auxiliaries  properly  divided  across 
the  sectionalizing  a  failure  of  either 
power  source  will  only  result  in  a  loss 
of  power  supply  to  half  of  each  boiler, 
and  only  then  for  the  short  period  re¬ 
quired  to  close  the  sectionalizing 
breaker. 

This  new  auxiliary  power  bus  sup¬ 
plies  two  500-kva.,  230-volt  trans¬ 
former  banks  required  for  small  aux¬ 
iliaries  for  the  new  boilers,  two  ash 
sluice  pumps,  two  ash-handling  pumps 
and  four  (two  per  boiler)  group 
feeder  buses.  Each  of  these  group 
feeder  buses  supplies  five  auxiliaries 
through  non-automatic  oil  circuit 
breakers  inclosed  in  steel  cubicles, 
namely,  pulverizing  mill,  exhauster 
fan,  induced-draft  fan,  forced-draft 
fan  and  primary  air  fan. 

Design  of  the  new  unit  auxiliary 
bus  follows  closely  that  of  the  exist¬ 
ing  ones  except  that  General  Electric 
metal-clad  switchgear  supplants  the 
conventional  masonry  compartments, 
and  the  source  of  supply  is  a  3,750- 
l^'a.  .Allis-Chalmers  oil-cooled  trans¬ 
former.  This  transformer  is  connected 
ifirectly  to  one  generator  winding  and 
IS  equipped  with  differential  and  over¬ 
current  relays  which  trip  the  generator 
for  trail-former  and  unit  auxiliary  bus 
faults  r-'spectively.  Emergency  con¬ 
nections  to  the  station  light  and  power 


Cyclone  separators  with  air  locks 
and  screw  conveyors 

These  conveyors  will  serve  the  ulti¬ 
mate  boiler  installation. 

buses  and  to  the  auxiliary  generator 
insure  an  always  available  energy  sup¬ 
ply  to  the  unit  auxiliary  bus. 

The  power  source  for  the  250-volt 
d.c.  motors  controlling  fuel  prepara¬ 
tion  and  burning  is  a  three-wire  Ward- 
Leonard  control  system.  This  system 
is  fed  from  three  20-kw,,  three-unit 
motor-generator  sets  (one  per  boiler 
and  one  spare).  Each  set  has  a  con¬ 
stant  potential  generator  supplying 
the  armatures  of  the  d.c,  motors  and 
a  variable  potential  generator,  which 
supplies  the  fields  of  these  motors. 
Varying  the  field  of  the  variable  po¬ 
tential  generator  changes  the  speed  of 
all  motors  connected  to  the  variable 
potential  bus,  which  in  turn  regulates 
the  flow  of  fuel  to  the  furnace.  The 
field  rheostats  of  the  variable  poten¬ 
tial  generators  are  controlled  automat¬ 
ically,  by  air,  from  the  Bailey  com¬ 
bustion  control  system. 

Following  the  general  practice  es¬ 
tablished  in  the  design  of  the  original 
plant,  motors  of  50  hp.  and  above  are 
supplied  from  2,300-volt  sources  and 
motors  under  50  hp.  are  in  general 
supplied  from  230-volt  sources.  All 


Well-lighted  hoppers  and  coal  scales  in 
the  pulverized  coal  room 

A  uniform  intensity  of  illumination  of  12 
ft.-candles  is  provided  in  this  room  to  ren¬ 
der  the  use  of  flashlight-x  unnecessary. 

2,300-volt  motors  are  full-voltage 
starting,  constant-speed  induction  mo¬ 
tors,  Variable  speed  of  pumps  and 
fans  is  accomplished  by  the  use  of 
hydraulic  couplings.  Tests  conducted 
on  a  hydraulic  coupling  in  operation 
for  a  period  of  a  year  or  more  on  one 
of  the  old  fans  indicated  a  substantial 
saving  in  operating  costs,  compared 
with  the  use  of  variable-speed,  wound- 
rotor  motors.  Another  advantage  is 
smoother  speed  control  without  hunt¬ 
ing,  a  desirable  and  important  feature 
in  pulverized  fuel  burning.  The  de¬ 
vice  consists  essentially  of  a  two-part 
coupling  with  oil  continuously  circu¬ 
lated  between  the  parts.  The  differ¬ 
ence  in  speed  is  obtained  by  varying 
the  amount  of  oil  circulated.  With 
the  coupling  full  the  slip  is  less  than 
3  per  cent,  and  with  the  coupling 
empty  the  slip  is  about  80  per  cent, 
the  output  half  rotating  (in  the  case 
of  the  draft  fans)  at  about  20  per  cent 
motor  speed. 

All  of  the  2,300-volt  motors  are 
splashproof  design  and  those  in  the 
boiler  house  are  constructed  with 
standard  boiler  house  insulation.  Six 
leads  are  brought  out  on  all  2,300- 
volt  motors  for  later  use  of  differential 
protection  if  desired.  At  present  in¬ 
stantaneous  overcurrent  protection 
against  short  circuit  which  trips  the 
group  feeder  is  considered  adequate. 

A  large  room  over  the  coal  bunkers 
has  been  used  to  house  miscellaneous 
electrical  equipment,  such  as  the 
Ward-Leonard  motor-generator  sets, 
230-volt  a.c,  and  d.c.  distribution 
{Continued  on  page  73] 
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Power — Citizen  or 

Why  Babbitts  Outweigh  Bureaucrats  iu  Power  Supply  —  A  Cruise  to 
the  Land  of  Make  Believe  —  Lost  Incentive  as  a  Guide  to  Stagnath»n 

By  BAYMOIVD  S.  TOMPKIXS 


At  the  present  time  the  power  industry  has  the 
L  status  of  American  citizenship.  However,  the  status 
now  designed  for  it  by  official  Washington  is  the  status 
of  bureaucracy. 

Here,  as  a  good  many  thoughtful  men  see  it,  is  one  of 
the  serious  issues  in  the  current  power  fight.  It  is,  as 
usual,  befogged  and  bedimmed  by  the  manufactured 
miasmas  and  fabricated  fogs  puffed  out  from  backstage 
by  the  show-men  and  smoke-makers  now  conducting 
inquisitorial  circuses  in  Washington.  But  it  is  none  the 
less  clear  and  plain  to  men  of  discernment. 

There  is  a  vast  gulf  in  this  country  between  citizen¬ 
ship  and  bureaucracy.  It  may  be  in  the  nature  of  a 
public  service  to  point  out  what  the  gulf  is  and  to  give 
the  individual  American  citizen,  whose  interests  are  in¬ 
volved,  a  chance  to  determine  whether  he  wants  to  see 
the  power  industry  leap  across  it. 

For,  if  the  New  Deal  has  its  way,  if  “death  sentences” 
become  laws  and  rubber  bands  become  “yardsticks,” 
then  the  electric  light  and  power  business,  now  exercis¬ 
ing  the  duties  and  endeavoring  to  cling  to  the  rights  of 
American  citizenship,  will  attain,  instead,  to  the  privi¬ 
leges  and  authorities  of  government  bureaucracy.  Its 
officers  and  employees,  now  citizens,  who  vote  and  obey 
laws  will  become  bureaucrats  who  administer  and  exe¬ 
cute  laws,  whose  votes  will  be  the  votes  of  public  job¬ 
holders,  and  who,  if  they  do  their  work  in  Washington, 
D.  C.,  and  call  the  capital  “home,”  will  not  vote  at  all. 

In  plain  language,  if  power  leaps  the  gulf  from  citi¬ 
zenship  to  bureaucracy,  then  American  consumers  of  elec¬ 
tricity  will  cease  to  control  the  American  electric  light 
and  power  business  and  will,  instead,  be  controlled  by 
it.  The  change  will  be  inevitable  and  immediate.  It 
will  be  like  the  change  in  a  man  who  is  appointed  to  the 
police  force.  It  will  resemble  the  metamorphosis  of  a 
man  who  suddenly  gets  his  Civil  Service  appointment 
and  is  at  last  on  the  federal  payroll  with  thirty  days 
sick  leave,  thirty  days  ordinary  leave,  a  pay-check  every 
two  weeks  and  virtual  insurance  against  being  fired  ex¬ 
cept  for  gross  incompetence,  flagrant  violation  of  rules 
or  the  commission  of  a  crime.  This  metamorphosis  is 
real  and  it  is  tremendous.  It  is  not  always  evident  at 
first,  but  the  marks  soon  become  deep  and  plain.  They 
stamp  the  individual  as  placid,  easy-going,  unambitious, 
unimaginative,  a  stickler  for  red  tape,  a  grooved  person¬ 
ality,  kind  to  his  family,  a  genial  companion,  fanatically 
devoted  to  “official  regulations”;  as  incapable  of  inter¬ 
preting  the  rule  book  as  a  medieval  monk  was  of  inter¬ 
preting  a  breviary;  a  veritable  monastic  to  whom 
everything  beyond  the  pale  of  federal  service  is  an  outer 
world. 

Such  men,  fitted  by  tastes  and  temperament  for  the 
work  they  have  to  do,  collect  our  income  taxes,  transmit 


our  mail,  keep  our  patent  records,  wet-nurse  our  Indians, 
spare  our  trees,  administer  the  office  affairs  of  our  Army 
and  Navy  and  attend  to  the  thousands  of  details  in  the 
running  of  a  great  democratic  government.  That  they 
do  these  things  well  and  are  citizens  like  the  rest  of  us 
no  one  will  deny.  But  neither  will  any  one  deny  that  a 
gulf  separates  them  from  the  rest  of  us — ^the  gulf  that 
always  separates  the  supervisors  from  the  supervised. 

If  the  power  industry  makes  this  leap  from  citizenship 
to  bureaucracy  the  jump  will  be  a  long  one.  For  at  the 
present  time  the  industry’s  courteous  attitude  toward 
its  customers,  its  eagerness  in  research  and  experimenta¬ 
tion,  its  ingenuity  and  enterprise  in  business  promotion 
and  advertising,  are  qualities  definitely  typical  of  Amer¬ 
ican  citizenship,  not  of  American  bureaucracy.  The 
power  man  has  made  the  familiar  homely  American 
business  virtues  definitely  his  own.  He  rs  a  go-getter. 
He  goes  out  and  rings  doorbells.  He  believes  in  such 
bromides  as  “the  man  worth  while  is  the  man  who  can 
smile”;  that  “the  customer  is  always  (or  nearly  always) 
right,”  and  so  on.  He  belongs  to  clubs,  works  hard  in 
the  church,  joins  parent-teacher  associations,  gets  behind 
civic  improvements.  He  believes  vigorously  in  some 
political  ideal  and  votes  enthusiastically.  He  believes 
“it  pays  to  advertise.”  He  believes  in  “good  public 
relations,”  but  he  sometimes  suspects  a  good  deal  of  the 
“scientific”  discussion  of  this  is  bunk.  He  always  has 
his  mind  on  promoting  the  business,  on  greater  revenue, 
wider  patronage,  lower  operating  costs.  He  is  probably, 
in  a  word,  a  “Babbitt.”  He  is  also  a  100  per  cent 
American  citizen. 

BUT  is  this  an  accurate  description  of  a  bureaucrat? 
Hardly.  The  American  government  bureaucrat  has  all 
the  private  virtues  of  the  American  business  citizen,  to 
be  sure.  He  is  a  churchman,  though  seldom  a  church 
leader;  he  joins  cluhs,  he  is  interested  in  the  public 
schools,  in  civic  improvements,  in  the  taxes  on  his  house. 
But  he  is  altogether  a  milder,  dimmer  figure.  He  has 
only  one  supreme  conviction,  namely,  that  everything 
and  everybody  he  touches  in  the  office  must  go  through 
official  channels.  That  is  his  mission  in  life,  to  keep 
himself  and  his  work  strictly  in  official  channels.  If  he 
votes  on  election  day  it  is  without  enthusiasm,  perhaps 
a  little  furtively,  for  fear  somebody  will  guess  how  he  is 
voting.  As  for  advertising  and  business  promotion,  they 
are  simply  things  to  read  about.  He  has  no  incentive  to 
worry  about  “lower  operating  costs,”  since  his  operating 
revenues  come  out  of  the  federal  Treasury.  He  is  not 
interested  in  increased  patronage;  God  and  the  U.  - 
Census  Bureau  will  take  care  of  that. 

True,  bureaucracy  in  this  country  occasionally  under¬ 
takes  enterprising  promotional  activity.  The  Army  and 


36  (2116) 


ELECTRICAL  WORLD  ^  AUGUST  31,  1935 


Bureaucrat? 


Navy  and  the  Marine  Corps  are  capable  of  neat  and 
lively  recruiting  campaigns,  though  they  are  not  notably 
effective  until  a  war  breaks  out.  They  are  also  not 
inexpert  in  promotion  by  direct  mail,  but  they  lack  the 
discipline  of  being  careful  about  mailing  expense,  since 
everything  they  send  by  mail  is  “franked,”  Up  until 
the  dawn  of  the  New  Deal  era  the  most  expert  bu¬ 
reaucracy  in  the  preparation  of  publicity  pamphlets  for 
direct  mail  promotion  was  the  Department  of  Agricul¬ 
ture.  Readers  may  remember  a  classic  oration  of  Senator 
Pat  Harrison’s  in  which  he  listed  some  of  this  depart¬ 
ment’s  business-boosting  brochures.  There  was  one 
called  “Lamb  as  You  Like  It,”  an  alliterative  title  which, 
however,  gave  the  Mississippi  Senator  a  pain  in  the 
neck,  since  he  said  no  government  department  could  tell 
him  how  he  liked  his  lamb  cooked.  There  were  others 
entitled,  “Suits  for  the  Small  Boy”;  “The  Self-Help 
Bib”;  “Principles  of  Window  Curtaining”;  “How  to 
Dress  for  a  Sun  Bath.”  There  was  even  a  pamphlet 
on  “the  love  adventures  of  the  American  bullfrog,” 
which  almost  aroused  the  gentle  Mississippian  to  a 
frenzy.  And  he  was  quoted  in  the  Congressional  Record 
as  outlining  a  bureaucratic  proposal  for  the  kind  of 
I  showmanship  that  would  have  astonished  old  P.  T. 

\  Barnum: 

^*THE  Department  of  Agriculture,  as  I  understand,” 
said  Senator  Harrison,  “is  now  investigating  the  build¬ 
ing  of  a  statue  to  the  American  pig.  They  are  going  to 
get  some  modern  Michelangelo  to  carve  from  marble,  or 
i  bronze,  or  something,  the  perfect  hog.  They  are  going 
to  have  it  done  in  various  types  and  models.  They  are 
going  to  exhibit  these  to  the  farmers  throughout  the 
country  to  encourage  hog  raising.” 

I  As  may  be  imagined,  this  speech  was  delivered  four 
f  or  five  years  ago.  Things  have  changed  since  then.  For 
one  thing,  the  statue  of  “the  perfect  hog”  of  today  would 
be  designed  to  encourage  not  hog  raising  but  hog  de¬ 
struction — probably  a  pig  prostrate  in  the  last  stages  of 
starvation  and  a  farmer  triumphant  with  one  foot  on  its 
neck.  For  another  thing.  Senator  Harrison  finds  it  in¬ 
creasingly  difficult  nowadays  to  be  funny. 

But  the  proposed  statue  of  Porous  Americanus  was 
probably  the  high  point  in  bureaucratic  ballyhoo,  until 
the  New  Deal  arrived  and  established  new  highs  in 
everything,  and  particularly  in  the  art  of  publicity  and 
promotion.  For  whereas,  according  to  James  M.  Beck’s 
conservative  estimate  in  his  book,  “Our  Wonderland  of 
Bureaucracy,”  federal  bureaucratic  publicity  was  costing 
S50,000,000  year  in  1932,  it  now  appears  that  there 
are  publicity  men  in  practically  every  government  bu¬ 
reau  in  Washington ;  that  the  present  Administration  has 
sought,  and  sometimes  almost  seems  to  accomplish,  com¬ 
plete  control  of  the  radio,  the  press  and  the  news  reel; 
fbat  the  list  of  publicity  men  on  government  payrolls, 
getting  from  $5,000  to  $10,000  a  year,  is  the  longest  in 
lire  nation’s  history;  that,  in  short,  bureaucracy’s  busi- 
rress  efforts  in  the  direction  of  publicity,  at  least,  now 
rrrake  the  efforts  of  the  business  citizen  look  feeble  and 
puny. 


Many  of  these  publicity  efforts  by  bureaucracy  are 
calculated  to  convince  the  average  American  citizen  that 
he  would  be  better  off  if  the  power  and  light  industry 
of  the  country  were  in  government  hands  instead  of  in 
the  hands  of  its  present  operators.  However,  they  do 
not  express  this  by  saying  that  the  change  would  involve 
having  the  power  business  leap  the  gulf  from  citizenship 
to  bureaucracy.  Nevertheless,  that  is  exactly  what  it 
would  involve. 

How  would  this  affect  the  consumer  of  electric  light 
and  power?  The  answer  seems  very  simple.  It  would 
be  like  changing  any  every-day  contact  from  one  with  a 
fellow  citizen  to  one  with  a  government  employee.  Any¬ 
body  who  has  had  the  simplest  kind  of  business  contacts 
knows  what  this  means. 

It  might  well  mean  that  instead  of  giving  orders  to 
your  electric  light  company  you  would  take  orders 
from  it. 

It  might  mean  that  instead  of  your  power  company’s 
working  for  you,  you,  by  working  to  earn  your  taxes, 
would  find  that  you  were  working  for  your  power  com¬ 
pany. 

It  would  mean  that  your  power  company  would  no 
longer  be  run  by  fellow  citizens  having  the  same  rights 
as  yourself  and  no  more,  but  by  government  agents  with 
the  police  powers  and  supervisory  authority  which  it  is 
so  easy  for  government  agents  to  obtain  and  exercise 
over  ordinary  citizens. 

Smart  Administration  publicists  insist  upon  the  point 
that  this  change  will  be  good  for  the  consumer  of  elec¬ 
tricity,  because  “public  regulation  has  broken  down,” 
and  public  ownership  will  give  him  the  “break”  which 
public  regulation  has  denied  him.  Yet  if  the  operator 
of  the  power  business  also  becomes  the  regulator  of  it, 
to  whom  will  the  consumer  go  for  justice?  At  present 
he  can  appeal  from  the  operator.  But  if  government 
bureaucracy,  which  already  is  the  regulator,  becomes 
also  the  operator,  how  does  he  appeal — from  the  oper¬ 
ator’s  baser  nature  to  his  better  nature?  Will  he  not 
find  himself  in  a  situation  where  the  source  from  which 
he  buys  his  electricity  also  has  the  last  word  to  say  con¬ 
cerning  the  price  of  it  and  the  quality  of  it;  where,  if  he 
appeals,  the  appeal  court  turns  out  to  be  also  the  de¬ 
fendant,  the  jury  and  the  prosecutor? 

Today  the  consumer  is  caught  in  no  such  trap.  His 
dealings  with  his  power  company  are  dealings  between 
citizen  and  citizen.  He  recognizes  the  power  company 
as  a  citizen  because  he  knows  it  has  no  more  rights  than 
he  has,  and  he  sees  it  fulfilling  the  same  obligations  he 
fulfills.  He  does  not  pay  taxes  to  support  it  as  he  does 
to  support  bureaucracies;  on  the  contrary,  his  power 
company  pays  taxes  to  help  support  him.  The  power 
industry’s  taxes  in  1934  amounted  to  $240,000,000.  How 
the  governments  of  cities,  counties,  states  and  nation 
actually  used  this  huge  sum  nobody  knows;  it  went  in 
with  everybody  else’s  taxes,  and  it  did  its  part  to  pay 
government  expenses.  But  it  would  have  paid  seven- 
ninths  of  all  federal  departmental  expenses  for  that  year 
— all  departments,  including  Congress,  the  White  House 
and  all  the  government  departments  (exclusive  of  emer¬ 
gency  activities). 

Few  citizens  can  claim  to  have  performed  more  of 
the  duties  of  citizenship.  Few  have  done  less  prating 
about  it.  Few  citizens  have  withstood  fiercer  barrages 
of  attack,  or  endured  more  ruthless  inquisitions  without 

[Continued  on  page  79] 
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One  of  a  Series  of  Intimate 
Talks  with  Industry  Executives 


Meyer  to  the  Engineer 


Because  the  onrush  of  expan¬ 
sion  in  the  power  industry  has 
been  faltering  for  the  past  five 
years,  doubting  Thomases  are  talking 
here  and  there.  They  say  that  the 
days  of  pioneering  are  over  in  elec¬ 
trical  engineering.  The  terrain  has 
been  explored,  they  argue,  and  the 
basic  knowledge  recorded.  Experience 
has  been  codified,  the  principles  have 
l)een  established  and  methods  have 
been  standardized.  Electrical  engineer¬ 
ing  has  become  an  exact  science  in 
which  the  old-time  opportunity  for  the 
exercise  of  imagination,  initiative  and 
zeal  is  gone.  So  it  doesn’t  offer  the 
field  for  a  career  that  it  did  a  quarter 
century  ago. 

But  the  best  feature  of  that  argu¬ 
ment  is  the  happy  fact  that  it  isn’t 
true.  It  has  only  looked  so,  perhaps, 
because  so  many  engineers  were  out  of 
v.’Oik  and  such  a  lot  of  students  have 
come  from  college  and  found  no  jobs 
and  the  old  depression  dirge  has  kept 
on  playing  so  incessantly.  But  it  isn’t 
true.  And  the  unsoundness  of  this 
kind  of  thinking  was  particularly  im¬ 
pressed  on  me  the  other  day  when 
talking  with  E.  B.  Meyer  over  in  New¬ 
ark.  He  is  chief  engineer  of  the  Pub¬ 
ic  Service  Electric  &  Gas  Company  of 
New  Jersey  and  also  right  now  presi¬ 
dent  of  the  great  American  Institute 
of  Electrical  Engineers.  He  is  offi¬ 
cially  responsible  for  the  progress  of 
electrical  engineering  in  this  country 
at  the  moment,  and  if  anybody  ought 
to  be  worrying  over  the  future  of  the 
electrical  engineer  he  is  the  man. 

I  found  him  studying  a  report  from 
a  committee  of  his  engineers.  It  was 
fat  enough  to  feed  an  elephant.  It  was 
a  study  of  the  performance  of  the  mer¬ 
cury-vapor  turbine  that  Public  Service 
has  been  operating  for  more  than  two 
years  in  its  Kearny  generating  station. 
And  from  the  operating  angle,  Mr. 
Meyer  was  thinking  of  the  same  thing 
I  had  just  come  to  talk  to  him  about. 

“Opportunity?”  he  sa»d.  “Let's 
turn  it  around  and  talk  about  the  sit¬ 
uation  in  the  industry.  For  that’s  what 
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makes  the  opportunity.  Here  Ave  are 
in  August  with  an  industry  load  curve 
just  a  bit  under  the  winter  peak  of 
1929,  and  the  factories  not  yet  back  in 
normal  production.  Meanwhile,  for 
the  reasons  that  we  know,  the  power 
companies  have  not  been  building,  and 
one  of  these  days  we’re  going  to  wake 
up  and  find  business  recovery  an  ac¬ 
complished  fact  and  a  demand  for  in¬ 
creased  load  on  all  our  systems.  And 
there  won’t  be  time  to  create  new 
capacity  in  the  old  leisurely  way  of 
erecting  more  stations  in  strategic 
locations. 

“And  so  I  am  studying  this  report 
and  other  reports  to  see  what  w'e  can 
do  to  make  the  existing  system  pro¬ 
vide  increased  capacity  with  the  small¬ 
est  possible  amount  of  building  and 
of  waiting.  It  is  a  new  challenge  to 
the  electrical  engineer  as  broad  and 
as  important  as  any  he  has  ever  faced. 
And  it  offers  as  attractive  opportuni¬ 
ties  for  independent  thinking  and 
courageous  action  as  the  profession 
has  ever  afforded.” 

“How  will  this  new  capacity  come?” 
I  asked. 

“Well,”  he  said,  “in  one  of  our 
older  stations  we  have  just  completed 
the  installation  of  a  750-lb.  pressure 
boiler  and  a  superposed  18,000-kw. 
turbine  operating  in  conjunction  with 
three  existing  200-lb.  pressure  units. 
As  a  result  of  this  installation  this 
plant  is  now  one  of  the  most  efficient 
on  the  system.  We  are  making  studies 
throughout  our  system  searching  for 
other  possible  power  station  econo¬ 
mies.  Of  course,  there  are  three  things 
to  do — build  new  stations,  extend  ex¬ 
isting  stations  and  superpose  mercury 
vapor  or  higher  steam  temperatures 
and  pressures  to  create  additional  ca¬ 
pacity  without  more  building.  And 
this,  I  believe,  is  the  next  step  in  elec¬ 


trical  engineering  that  we  will  all  be 
engaged  in.  It  is  not  justified  on  an 
economic  basis  to  write  off  so-called 
‘obsolete’  plants  these  days,  so  we 
bring  them  back  into  the  picture  by 
making  them  modern  and  efficient. 

“At  the  same  time,  of  course,  there 
is  a  tendency  toward  higher  voltage  in 
transmission  and  in  underground  dis¬ 
tribution.  There  are  many  other  fields 
where  further  knowledge  is  needed. 
Oil-filled  cable,  automatic  substa¬ 
tions,  oil  breakers  and  the  whole 
realm  of  electronic  transmission  and 
control  of  power  flow  lie  before  us. 
To  say  nothing  of  the  field  of  indus¬ 
trial  application  engineering,  where 
there  is  going  to  be  intense  activity,  as 
factories  come  back  into  production 
and  apply  themselves  to  developing 
new  economies  in  operation.” 

No,  there  is  lots  of  work  ahead  for 
electrical  engineers  and  plenty  of  op¬ 
portunity.  As  a  result  of  all  the  recent 
political  razzle-dazzle,  there  has  been 
a  lot  of  soul  searching  in  the  industry. 
The  tendency  is  going  to  be  for  the 
operating  companies  to  do  more  of 
their  own  engineering  in  the  years 
ahead  and  sublet  construction. 

Things  have  been  badly  upset,  but 
with  the  revival  of  industrial  activity 
Mr.  Meyer  believes  that  engineering 
apprentice  schools  will  reopen  and 
there  w'ill  be  more  jobs  than  there  are 
engineers  to  fill  them.  For  a  new  cycle 
of  growth  lies  ahead — w'ith  the  open¬ 
ing  of  rural  areas  and  the  larger  use 
of  electric  power  by  present  consumers 
— domestic,  commercial,  industrial. 

“But  these  new  era  engineers  must 
be  good  men,”  said  Mr.  Meyer  in  con¬ 
clusion.  “It  is  no  longer  just  a  slide- 
rule  job.  We  are  concerned  with  the 
economies  of  engineering  nowadays. 
And  personality  plays  as  great  a  part 
in  a  man’s  success  as  technical  train¬ 
ing.  For  the  engineer  to  whom  these 
new  developments  are  intrusted  must 
establish  confidence  in  his  character 
and  judgment  as  well  as  in  his  knowl¬ 
edge.  It’s  a  job  for  good  men  and 
good  men  are  needed.” 
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EDWARD  BERNARD  MEYER,  chief  engineer  of  the  Public  Service 
Electric  &  Gas  Company  of  New  Jersey  and  president  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers,  sees  unrestricted  opportunity 
opening  up  for  the  electrical  engineer  in  the  solution  of  the  problems 
now  confronting  the  power  industry. 


j~  ^  - . . 1 

giiCTElCAL 
;  W@iil§) 

^  L.  W.  W.  MORROW  •  EDITOR 

^  PtTBLISHED  EVERY  OTHER  SATURDAY  BY 

McORAW-HILL  PUBLISHING  COMPANY,  INC. 

VOLUME  106  ESTABLISHED  1874  NUMBER  18 

AUGUST  31,  1935 


Utility  Legislation 
Will  Be  Challenged 

CONGRESS  has  passed  the  holding  company  bill. 

A  weak-kneed  back-down  by  the  House  made  this 
possible.  Facts  were  overlooked  and  political  pressure 
united  with  a  desire  for  adjournment  to  result  in  the 
acceptance  of  this  destructive  legislation. 

There  was  little  gained  in  the  death-sentence  com¬ 
promise.  It  abolishes  all  holding  companies  that  are 
based  upon  ownership  of  non-integrated  properties.  It 
places  a  great  burden  on  the  Securities  Exchange 
Commission  as  well  as  a  great  responsibility.  It  is  a 
“jumble  of  words”  whose  intent  is  the  abolition  of  all 
holding  companies.  Those  operating  in  a  single  state 
or  in  contiguous  states  may  be  left  on  the  scene  with 
some  remodeling.  But  such  companies  as  Electric  Bond 
&  Share,  Cities  Service,  North  American,  Common¬ 
wealth  &  Southern  and  many  others  must  go  out  of 
business  or  remodel  their  organizations  to  meet  the 
new  specifications. 

Probably  the  diversified  holding  company  will 
break  down  into  state  operations  and  an  investment 
trust  if  the  provisions  of  the  bill  are  sustained  in  the 
courts.  For  there  is  no  doubt  that  the  constitutionality 
of  the  bill  will  be  challenged  and  the  Supreme  Court 
will  be  called  upon  to  render  a  decision.  Fortunately, 
the  time  interval  before  the  companies  are  to  be  dis¬ 
banded  permits  this  to  be  done  without  disrupting 
operations  of  the  present  going  concerns. 

But  the  holding  company  provisions  are  but  a 
part  of  the  destructive  features  of  the  act.  A  large  part 
of  the  operating  utilities  will  now  come  under  the 
Federal  Power  Commission  as  a  regulator.  This  will 
mean  more  trouble  and  more  expense  in  order  to  work 
out  forms  and  methods  to  reconcile  present  state  regu¬ 
lation  with  that  of  the  new  federal  authority.  State 
commissions  will  fight  jurisdiction.  Some  utilities  will 
go  to  the  courts.  A  general  disturbance  and  uncertainty 
will  be  created. 


This  new  bill  is  now  the  law  of  the  land.  It  will 
be  put  into  operation.  Utilities  can  and  should  do  two 
things.  The  first  is  to  obey  the  law  and  the  second  is  to 
act  at  once  to  bring  before  the  courts  of  the  country  the 
constitutional  questions  involved  in  the  new  law.  They 
believe  this  legislation  was  unnecessary  and  is  uncon¬ 
stitutional  in  many  respects.  Their  opinion  as  to  the 
necessity  of  the  legislation  has  been  overruled,  but  they 
are  obligated  to  the  public,  to  their  customers  and  to 
their  stockholders  to  test  the  law  in  the  courts.  Execu¬ 
tives  can  be  counted  upon  to  act  wisely  and  cou¬ 
rageously  to  prevent  the  destruction  of  the  industry. 


Fallacy  of  Pinch-Penny  Practices 

INCREASED  loads  find  utility  properties  generally 
able  to  carry  them  at  present,  but  many  are  some¬ 
what  worried  about  the  future  if  loads  increase  rapidly. 
In  many  instances  utilities  have  a  great  amount  of 
deferred  maintenance,  occasionally  because  it  has  been 
the  executive  policy  to  maintain  earnings.  As  a  con¬ 
sequence  these  properties  are  in  no  condition  to  give 
service  to  the  coming  loads  without  large  maintenance 
expenditures.  Thus,  maintenance  business  is  now  in¬ 
creasing  in  magnitude,  and  this  means  expenditures  for 
paint,  poles,  transformers,  meters  and  a  host  of  items 
from  power  house  to  the  premises  of  customers. 

But  some  of  those  properties  that  have  been  well 
maintained  are  scrutinizing  demands  for  capital  expen¬ 
ditures  carefully  and  trying  to  reduce  them  to  a  mini¬ 
mum.  In  this  connection  one  line  of  action  is  to  reduce 
the  reserve  capacity  somewhat  in  the  different  parts  of 
the  system.  This  takes  the  form  of  permitting  over¬ 
loads,  or  at  least  greater  loads,  on  cables,  lines,  trans¬ 
formers  and  other  equipment  up  to  the  limiting  tem¬ 
perature  values.  Also  a  reduction  in  the  number  of 
reserve  or  duplicate  units  or  lines  is  permitted.  We 
doubt  the  value  of  these  practices  if  carried  to  extremes. 
Either  service  will  be  inferior  or  the  equipment  will 
deteriorate  at  a  faster  than  normal  rate  or  both  condi¬ 
tions  will  develop  if  conservative  limits  determined 
through  past  experience  are  exceeded.  The  immediate 
dollar  saved  may  result  in  many  dollars  spent  unneces¬ 
sarily  in  a  year  or  two. 

In  our  opinion  the  economical  focus  for  engineer¬ 
ing  study  lies  in  trying  to  plan  additions,  extensions 
and  replacements  now  on  the  basis  of  a  growth  and 
standardization  plan  for  the  entire  system.  Each  job 
needed  to  be  done  to  carry  an  increased  load  should  fit 
into  a  system  plan  and  a  system  design.  Excess  costs, 
in  the  past,  came  most  frequently  because  piecemeal 
additions  and  extensions  would  not  fit  together  at  a 
later  period  into  a  harmonious  system.  All  know  of 
the  rebuilding  of  ten  years  ago  because  of  inadequate 
planning  for  the  future.  Now  is  the  time  to  view 
maintenance  and  capital  expenditures  with  suflScient 
foresight  to  make  each  item  fit  into  a  system  plan  that 
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contemplates  very  large  additions  to  load.  It  is  not 
the  time  for  pinch-penny  studies  or  practices,  because 
these  will  not  meet  the  demands  for  service  that  will 
develop  rapidly  in  the  coming  months. 

• 

Air  for  Hydro  Plants 

SEVERAL  recent  studies  of  pitting,  vibration  and 
operating  economy  in  hydro  plants  point  to  air  as 
a  useful  element  for  use  with  water.  Cavitation  is  less 
in  winter  than  in  summer  and  the  apparent  reason  is 
that  there  is  more  dissolved  air  in  the  water  during  the 
winter.  Possibly  a  combination  of  temperature  and  air 
best  explain  this  effect,  but  tests  show  that  the  introduc¬ 
tion  of  air  into  water  decreases  the  cavitation.  A  fur¬ 
ther  use  for  air  has  been  found  in  one  plant  wherein 
air  is  introduced  through  the  head  cover  when  operat¬ 
ing  at  maximum  output  with  a  great  decrease  in 
vibration. 

Studies  are  under  way  to  determine  the  effect  of 
air  on  improving  part-gate  efficiency  and  for  obtaining 
better  governing  characteristics.  Air  for  use  in  hydro 
plants  is  proving  to  be  a  very  valuable  tool,  even 
though  further  research  is  needed  to  fix  the  extent  to 
which  it  should  be  applied. 

• 

Dep  recia  ti  on — 

A  Major  Cost  Item 

Fixed  charges  have  now  for  years  been  the  pre¬ 
dominating  item  in  cost  of  electric  service.  This 
was  always  true  of  transmission  and  distribution  costs, 
for  example,  but  for  almost  ten  years  now  it  has  been 
equally  true  of  generating  costs.  Thus,  it  is  quite  usual 
in  most  modern  generating  stations,  even  those  operat¬ 
ing  on  a  relatively  high  load  factor,  to  have  the  fixed 
charges  per  kilowatt-hour  higher  than  the  operating 
cost.  All  this  has,  however,  been  generally  recognized. 

Within  the  past  year  a  change  in  the  relative  size 
of  the  component  parts  of  the  item  of  total  fixed  charges 
has  been  going  on  which,  while  it  has  perhaps  not 
escaped  attention,  has  most  certainly  not  received  suffi¬ 
cient  stress.  A  typical  breakdown  of  fixed  charges  of 
12  per  cent  has  been:  Cost  of  money,  7  per  cent; 
depreciation,  per  cent;  taxes  and  insurance,  1^  per 
cent;  total,  12  per  cent.  In  this  set-up  legal  rate  of 
return  and  cost  of  money  have  frequently  been  used 
synonymously.  But,  against  this  it  ought  to  be  kept 
in  mind  that  the  actual  cost  of  funds  has  in  the  past 
been  as  high  as  7  per  cent,  and  even  higher.  With  the 
improvement  in  the  credit  situation  which  has  taken 
place  over  the  country  in  the  last  six  months  some  util¬ 
ities  have  been  able  to  obtain  first  mortgage  funds  at 
from  3.25  to  3.75  per  cent.  Although  average  costs 
may  still  be  somewhat  higher,  it  is  apparent  that  we  are 


rapidly  approaching  a  point  where  rate  of  depreciation 
of  plant  and  equipment  will  become,  if  it  has  not 
already  done  so,  the  most  important  item  in  the  group 
constituting  fixed  charges,  and,  therefore,  the  most 
important  single  item  in  cost  of  service. 

Under  these  conditions  the  engineers’  task  is  clear- 
cut.  They  must  re-examine  their  entire  basic  thinking 
covering  every  item  of  system  plant  equipment  from 
smokestack  to  ashpit  and  from  step-up  transformer  to 
service  drop.  More  thinking  and  studying  will  have 
to  be  given  to  the  life  of  apparatus.  In  many  cases  this 
may  mean  radically  different  and  new  developments. 
But  they  are  sure  to  come.  For  only  by  following 
such  a  course  can  assurance  be  had  that,  regardless  of 
the  class  of  service,  each  class  will  always  be  obtained 
at  a  minimum  cost. 

• 

The  Slow  Growth 
of  Domestic  Load 

Domestic  load  growth  has  become  so  vital  to  the 
power  companies  that  appliance  selling  is  today 
a  measure  of  commercial  proficiency.  Therefore,  our 
third  semi-annual  analysis  of  merchandising  activities, 
presented  in  this  issue,  merits  careful  study.  It  em¬ 
braces  more  than  100  companies,  more  than  half  the 
total  domestic  consumers  in  the  country.  It  shows  a 
striking  diversity  of  policy  and  practice  between  the 
cities  that  must  have  a  lot  to  do  with  the  wide  range  of 
results  that  are  being  obtained. 

One  point  stands  out  above  all  else — the  slow 
progress  that  is  being  made  by  most  companies  in  the 
development  of  a  larger  use  of  electricity  in  homes. 
There  are  some  cases  that  show  notable  achievements, 
but  there  are  few  such.  The  average  performance  has 
been  an  increase  somewhere  between  5  and  10  per  cent, 
which  means  that  at  this  rate  these  companies  will  take 
from  10  to  20  years  to  double  the  present  average  con¬ 
sumption  of  their  domestic  customers.  And  that  is 
quite  out  of  step  with  the  scale  at  which  rates  have 
been  going  down  and  taxes  have  been  going  up. 

Recently  25  prominent  utilities  were  asked  to  fore¬ 
cast  their  1935  increase  in  appliance  sales.  There  was 
one  general  estimate  of  100,  one  of  40  and  five  of  25 
per  cent,  but  the  rest  dwindled  down  through  20,  15, 
10  to  5  per  cent.  That’s  all  they  expect  to  do  this 
year  and  that  is  what  past  records  indicate. 

In  other  words,  management  has  not  yet  recog¬ 
nized  that  the  new  conditions  demand  a  new  speed  in 
selling  that  is  only  obtainable  by  forcing  sales  with 
larger  appropriations  and  more  man-power.  And  this 
is  particularly  emphasized  when  you  consider  that 
except  for  ranges  and  water  heaters  the  dealers  are 
now  retailing  most  of  the  appliances.  Their  volume 
cannot  be  expected  to  accelerate  rapidly  of  itself. 
Therefore,  the  creation  of  a  larger  load  to  meet  the 
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present  urgent  need  must  be  undertaken  by  the  power 
companies. 

The  vital  point  is  that  the  need  is  not  for  another 
25  kw.-hr.  added  to  the  average  every  year,  but  for  a 
rapid  build-up  that  will  bring  an  average  of  1,500  to 
2,(X)0  kw.-hr.  within  the  next  few  years.  There  lies  the 
problem.  And  when  management  gives  the  money  and 
orders  it  will  be  done. 


-TRENDS- 


THE  EDITORS  USE  A  SPOTLIGHT 
ON  CURRENT  HAPPENINGS 


“Arkwright  Day” 

Georgia  gives  a  good  example  of  how  the  art  of  sell¬ 
ing  can  be  organized.  In  an  all-year,  all-employee 
campaign  special  features  and  events  keep  up  the  en¬ 
thusiasm.  Recently  came  “Arkwright  Day”  and  the 
Georgia  Power  Company  sold  759  refrigerators,  370  ranges, 
177  water  heaters  and  other  appliances  to  the  total  of 
$201,800  for  the  day.  It  included  $33,000  worth  of  com¬ 
mercial  equipment.  It  added  about  2,000,000  kw.-hr.  an¬ 
nual  consumption,  $35,000  estimated  annual  revenue. 
Nearly  every  employee  from  the  janitor  to  the  division  man¬ 
ager  made  a  sale.  We  are  learning  things  about  load 
building. 


Electric  Homes  Advancing 

The  day  is  coming  when  the  home  of  a  new  type  will 
be  accepted  generally.  Pioneer  promotion  work  by 
the  electrical  industry,  by  the  architects  and  by  the  advo¬ 
cates  of  new  methods  and  new  materials  is  bearing  fruit. 
It  is  commonplace  today  to  see  exhibition  homes  embody¬ 
ing  new  architecture,  new  materials  and  all  electric  con¬ 
veniences.  New  and  modern  houses  are  built  by  national 
business  enterprises  and  by  local  ones.  Just  today  we 
noted  a  department  store  advertisement  saying  visit  our 
“new  pre-fabricated  all-electric  house.”  This  movement 
should  be  supported  by  the  electrical  industry  on  every  pos¬ 
sible  occasion. 


P.W.A. — Consistency  or  Persecution 

For  municipal  projects  P.W.A.  formerly  gave  30  per 
cent  of  the  cost  and  required  the  communities  to  pay 
70  per  cent  at  a  4  per  cent  interest  rate.  Now  the  Presi¬ 
dent  has  approved  P.W.A.  grants  to  Danville  and  Iowa 
City  on  the  basis  of  a  gift  of  45  per  cent  of  the  cost  of  the 
projects  at  a  3  per  cent  interest  rate.  Danville  was  a  good 
trader  in  refusing  the  30-70  basis  of  development.  But  what 
about  all  the  other  grants?  Will  there  be  a  New  Deal  for 
those  already  made?  The  grant  to  Iowa  City  to  duplicate 
existing  private  utility  facilities  cannot  be  explained  on  a 
basis  of  recovery  or  employment.  It  affords  expenditures 
of  over  $4,000  per  man  as  against  the  recorded  principle  of 
$1,200.  It  violates  every  principle  of  justice.  With  45 
I)er  cent  of  the  cost  of  a  municipal  power  installation  an 


outright  grant,  rates  need  not  cover  capital  charges  on  half 
the  project.  This  is  unfair  competition.  It  is  an  unjusti¬ 
fied  federal  subsidy.  These  P.W.A.  competing  projects  are 
a  part  of  the  vindictive  persecution  of  utilities  that  em¬ 
anates  from  Washington. 


Rebuilding  for  Economy 

Agrowing  amount  of  transmission  and  distribution 
line  rebuilding  is  noticed  in  the  industry.  Poles  arc 
replaced,  larger  conductors  are  used,  new  hardware  and 
insulators  are  installed  and  transformers  are  rearranged  or 
changed.  On  this  type  of  work  it  is  important  to  look  at 
the  rebuilding  job  from  two  angles.  In  the  first  place  they 
should  be  rebuilt  to  serve  the  needs  for  several  years  in 
the  future  and  to  fit  into  the  plan  for  system  expansion. 
In  the  second  place  every  possible  opportunity  should  be 
made  to  make  the  line  better  and  more  economical.  Pos¬ 
sibly  longer  spans  can  be  used,  breakers  and  relays  can 
be  modernized,  new  kinds  of  hardware  and  protective  de¬ 
vices  may  be  introduced.  Seldom  does  it  pay  simply  to 
duplicate  the  existing  line  on  a  replacement  basis.  Since 
the  line  was  built  there  has  been  an  advance  in  the  art. 
Advantage  should  be  taken  of  this  fact. 


Competition  and  Quality  Sell 

This  business  upturn  is  making  plants  modernize. 

Buyers  are  demanding  quality  and  minimum  prices. 
As  a  consequence  industrial  plants  must  lower  production 
costs  and  improve  their  products.  This  is  the  background 
for  the  enormous  expenditures  for  steel  plants  and  for  the 
modernization  going  on  in  the  oil,  chemical,  automotive 
and  machine  tool  industries.  The  key  to  this  business  is 
electrification.  Industrial,  power  sales  and  manufacturers’ 
engineers  should  be  on  their  toes  to  suggest  what  should  he 
done  and  how  it  should  be  done  in  each  factory. 


Where  to  Spend 

IDEAS  on  utility  capital  expenditures  need  to  be  checked 
against  an  expanding  business  condition.  Some  execu¬ 
tives,  particularly  those  with  commercial  training,  will 
spend  money  for  load  building  and  none  for  property 
improvement.  They  play  a  waiting  game  on  service  and 
equipment  purchases  without  considering  two  facts.  One 
is  that  the  more  load  building  that  is  done  the  more  the 
necessity  for  better  service  and  improved  facilities.  The 
other  is  that  it  is  always  least  expensive  to  maintain  a 
property  and  to  anticipate  load  growth  by  building  facili¬ 
ties.  Time  elements  and  service  necessities  call  for  a  bal¬ 
anced  program  of  expenditure  under  present  conditions. 


Profit  in  Safety  Week 

The  electrical  inspectors  are  asking  all  branches  of  the 
electrical  industry  to  co-operate  this  year  in  Fire  Pre¬ 
vention  Week.  It  occurs  October  6  to  12.  Nine  out  of  ten 
electrical  fires  come  from  misuse  of  the  service — cords  run¬ 
ning  under  rugs,  over  radiators  and  through  doorways,  de¬ 
fective  cords  and  plugs,  etc.  A  general  fire  inspection 
would  correct  a  lot  of  it.  Why  not  organize  a  co-operative 
safety  drive  in  your  town  this  year?  Utilities,  contractors 
and  retailers  will  all  profit. 
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President  Signs  Utilities  Bill 

CompromiBe  measure  retains  holding  company  “death  sentence”  — 
Extensive  regulatory  powers  granted  S.E.C.  —  Connecticut  utilities  cut 
lines  —  Pacific  Gas  dissolves  subsidiary  companies 


The  utilities  bill  providing  for  the 
eventual  elimination  of  holding  com¬ 
panies  except  those  essential  to  the 
operation  of  single  integrated  systems 
became  a  law  on  August  26  when  Presi¬ 
dent  Roosevelt,  in  the  presence  of  his 
aids  who  participated  in  the  Congres¬ 
sional  battle,  signed  the  measure. 

The  dispute  between  the  Senate  and 
House  was  finally  adjusted  on  August 
22  when  the  House,  by  a  vote  of  219  to 
142,  voted  to  accept  a  compromise  pro¬ 
posal  of  Senator  Barkley  of  Kentucky. 
The  Senate  came  out  victor  in  the  battle 
and  the  bill  was  finally  passed  and  sent 
to  the  President.  As  Senator  Wheeler 
said: 

“It  still  retains  the  ‘death  sentence.’  ” 
It  prohibits  mutual  service  companies  ex¬ 
cept  on  a  cost  basis.  It  puts  it  up  to 
the  Securities  and  Exchange  Commission 
to  determine  whether  holding  companies 
may  issue  securities  on  both  physical  as¬ 
sets  and  stock.  Many  new  standards 
relative  to  public  interest  and  necessity 
were  added  to  bolster  the  constitution¬ 
ality  of  the  bill.  Provision  was  made  to 
permit  a  holding  company  to  own  and 
operate  foreign  properties.  Little  if  any 
change  was  made  in  Title  II  relative  to 
the  regulation  of  operating  companies 
by  the  Federal  Power  Commission. 

Mutual  service  companies  for  financ¬ 
ing.  construction  and  operation  may  be 
continued  after  April  1,  1936,  if  on  a 
non-profit  basis  and  subject  to  S.E.C. 
rules.  Costs  are  to  be  “equitably  dis¬ 
tributed”  among  all  operating  properties 
of  a  svstem. 

The  provision  for  holding  company 
bonds  is:  A  bond  secured  by  a  first  lien 
on  physical  property  of  the  declarant,  or 
secured  by  an  obligation  of  a  subsidiary 
company  of  the  declarant  secured  by  a 
first  lien  on  physical  property  of  such 
subsidiary  property  or  secured  by  any 
other  assets  of  the  type  and  character 
which  the  commission  by  rules  and  regu¬ 
lation  or  order  may  prescribe  as  ap¬ 
propriate  or  in  the  public  interest  or  for 
•he  protection  of  investor. 

The  compromise  death  sentence  is 
published  in  full  on  page  23  of  this  is- 
It  abolishes  nearly  all  of  the  large 
holding  companies  that  have  scattered, 
non-contiguous  properties. 

feature  of  the  bill  is  the  naming  of 


the  Securities  and  Exchange  Commission 
as  the  chief  authority  to  control  and 
abolish  the  holding  companies,  together 
with  a  grant  to  the  commission  of  many 
discretionary  and  regulatory  powers. 
There  is  serious  question  as  to  the  con¬ 
stitutionality  of  the  bill,  which  will  be 
determined  by  the  courts  undoubtedly, 
and  great  difficulty  is  anticipated  by  the 
commission  in  carrying  out  the  provi¬ 
sions  of  the  bill. 

Investors  group  to  fight 

Charging  that  “the  terrific  pressure  of 
the  government  lobby  had  broken  the  will 
of  Congress,”  Philip  H.  Gadsden,  chair¬ 
man  of  the  Committee  of  Public  Utility 
Executives,  in  a  statement  issued  follow¬ 
ing  the  adoption  of  the  compromise  bill, 
said:  “The  so-called  Senate  compromise 
on  Section  11  of  the  utilities  bill  is 
simply  the  original  death  sentence  in  an¬ 
other  form.  In  accepting  this  provision, 
after  twice  defeating  it  on  previous  occa¬ 
sions,  the  House  of  Representatives  has 
struck  a  blow  at  the  millions  of  Ameri¬ 


cans  who  have  invested  in  utility  securi¬ 
ties.  The  terrific  pressure  of  the  govern¬ 
ment  lobby,  with  its  immense  power  over 
federal  patronage  and  federal  funds, 
apparently  broke  the  will  of  a  Congress 
tired  and  anxious  to  go  home.  .  .  .” 

Dr.  Hugh  S.  Magill,  president  of  the 
American  Federation  of  Utility  Inves¬ 
tors,  predicted  a  continued  fight  against 
the  operation  of  the  bill  by  “the  10,000,- 
000  investors  in  the  stocks  and  bonds  of 
American  industries.”  “Investors  in  the 
stocks  and  bonds  of  all  companies,  par¬ 
ticularly  investors  in  securities,  are 
deeply  disappointed  by  the  passage, 
under  tremendous  pressure,  of  the  utility 
bill,  with  its  hastily  rewritten  ‘death 
sentence’  clause,”  Mr.  Magill  said.  “This 
action,  taken  by  a  tired,  worn-out  Con¬ 
gress  in  the  closing  hours  of  the  session, 
at  the  demand  of  the  President,  and  in 
utter  disregard  of  the  recommendations 
of  the  House  committee  that  had  care¬ 
fully  considered  the  bill  for  months,  is 
one  more  example  of  autocratic  dictator¬ 
ship  which  seeks  complete  political  con¬ 
trol  and  bureaucratic  domination  of  all 
industry.  .  .  .” 

Fogarty  denounces  ''death  clause" 

In  notifying  stockholders  by  letter  this 
week  of  the  regular  dividend  of  75  cents 
a  share  on  the  preferred  stock  and  25 


HOLDI^G  COMPANY  BILL  BECOMES  LAW 


Wide  World 


Surrounded  by  those  who  led  his  fight  for  the  bill  through  Congressional 
committees  and  on  the  floors  of  the  House  and  Senate,  President  Roosevelt 
signed  the  utility  holding  company  bill  this  week  without  comment.  Left 
to  right:  Senators  Albert  W.  Barkley  of  Kentucky,  Burton  K.  Wheeler  of 
Montana,  co-author  of  the  bill,  and  Fred  H.  Brown  of  New  Hampshire; 
Dozier  A.  Devane,  solicitor  of  the  Federal  Power  Commission ;  Repre¬ 
sentative  Sam  Rayburn  of  Texas,  co-author  of  the  bill,  and  Benjamin  V. 
Cohen  and  Thomas  C.  Corcoran,  Administration  legal  experts  who  helped 

draft  the  bill. 
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cents  a  share  on  the  common  stock  for 
the  third  quarter,  J.  F.  Fogarty,  presi¬ 
dent  of  the  North  American  Company, 
took  occasion  to  point  out  to  sharehold¬ 
ers  the  “purely  political  character”  of  the 
House’s  action  last  week  in  voting  for 
the  compromise  “death  sentence.”  He 
expressed  the  hope  that  the  force  of  pub¬ 
lic  opinion  would  permit  the  modification 
of  this  clause  before  it  became  operative 
on  January  1,  1938. 

“In  our  situation,”  Mr.  Fogarty  wrote, 
“the  asset  value  of  investments  in  sub¬ 
sidiaries  and  other  companies  is  equal 
to  almost  $2.50  for  each  $1  of  holding 
company  senior  securities  in  the  hands 
of  the  public.  These  asset  values  repre¬ 
sent  honest,  legitimate  investments  and 
are  entitled  to,  and  we  believe  will  re¬ 
ceive,  the  protection  of  the  courts  against 
attempts  to  destroy  them  through  puni¬ 
tive  legislation. 

Utilities  cut  interstate  lines 

All  transmission  lines  between  Con¬ 
necticut  and  adjoining  states  operated  in 
connection  with  the  Connecticut  Valley 
Power  Exchange  were  cut  open  on  Satur¬ 
day,  August  24,  in  anticipation  of  the 
signing  of  the  holding  company  regula¬ 
tion  bill  by  President  Roosevelt.  Execu¬ 
tives  of  the  Hartford  Electric  Light, 
Connecticut  Power  and  Connecticut 
Light  &  Power  companies  went  still 
further  than  this  in  ordering  the  three 
systems  to  be  completely  disconnected 
from  one  another  for  the  time  being  in 
order  that  operation  should  be  fully 
intrastate.  All  of  the  companies  named 
desired  not  to  become  subject  to  federal 
control. 

Pacific  Gas  units  to  be  dissolved 

Petition  has  been  filed  by  the  Pacific 
Gas  &  Electric  Company  with  the  Cali¬ 
fornia  State  Railroad  Commission  ask¬ 
ing  authorization  to  dissolve  nine  of  its 
eleven  subsidiary  corporations,  which  are 
incorporated  for  a  total  of  $225,000,000. 
Pacific  Gas  &  Electric  will  operate  the 
units  directly. 

Companies  affected  include  the  Great 
Western  Power  Company  of  California, 
Great  Western  Power  Company,  Cities 
Electric  Company,  Feather  River  Power 
Company,  Napa  Valley  Power  Company 
and  California  Electric  Generating  Com¬ 
pany,  incorporated  for  a  total  of  $100,- 
000,000;  Mount  Shasta  Power  Com¬ 
pany,  incorporated  for  $36,000,000 ; 
Sierra  &  San  Francisco  Power  Company, 
incorporated  for  $77,000,000,  and  Mo¬ 
desto  Gas  &  Electric  Company. 


License  Sought  for 
$10,000,000  Hydro  Project 

Application  has  been  made  to  the 
Federal  Power  Commission  by  the  Cur¬ 
rent  River  Power  Company,  Kansas  City, 
for  a  license  to  construct,  maintain  and 
operate  a  hydro-electric  dam  and  power 
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plant  at  Eminence,  on  the  Current  River 
in  Missouri.  Preliminary  studies  fix  the 
cost  at  $10,000,000. 

• 

T.V.A.  Measure 
Passed  by  Congress 

Essential  features  of  original  bill  re¬ 
tained  —  Compromise  measure  allows 
loans  to  states  and  cities  for  purchase  of 
power  distributing  systems  —  Supreme 
Court  must  pass  on  constitutionality 

Complete  agreement  was  reached  on 
August  20  by  the  conferees  who  were 
called  upon  to  adjust  the  differences 
between  the  Senate  and  House  bills  em¬ 
bodying  amendments  to  the  act  creat¬ 
ing  the  Tennessee  Valley  Authority. 
These  amendments  were  carried  in  sep¬ 
arate  bills,  passed,  respectively,  by  the 
Senate  on  May  14  and  by  the  House  on 
July  11.  The  conference  report  was  ap¬ 
proved  by  the  Senate  on  August  21 
without  debate  or  a  record  vote;  earlier 
the  same  day  the  House  adopted  the  re¬ 
port  by  a  vote  of  259  to  90.  While  the 
conference  report  shows  that  some  con¬ 
cessions  were  made  in  the  measure,  the 
essential  purposes  are  retained. 

Authorization  is  given  the  T.V.A.  to 
make  loans  to  states  and  municipalities 
for  the  purchase  of  power-distributing 
systems.  This  provision  was  substi¬ 
tuted  for  a  Senate  clause  which  would 
have  given  T.V.A.  the  right  to  make  out¬ 
right  purchases  of  private  power  plants 
for  resale  to  municipalities.  Under  the 
agreement  T.V.A.  may  use  part  of  its 
$50,000,000  (cut  from  $100,000,000  in  the 
original  bill)  for  such  loans.  On  the 
other  hand,  a  House  provision  prevent¬ 
ing  T.V.A.  from  building  its  own  trans¬ 
mission  lines  until  after  efforts  have  been 
made  to  purchase  those  of  private  - 
companies  was  eliminated.  Thus,  the 
Authority  may  construct  lines  even  if 
they  duplicate  existing  facilities. 

Surplus  power  sale  approved 

Retained  unchanged  was  the  provision 
giving  T.V.A.  definite  sanction  to  sell 
surplus  power,  a  right  challenged  by 
Federal  Judge  W.  1.  Grubb  of  Birming¬ 
ham,  Ala.,  in  ruling  on  an  injunction 
brought  under  the  original  act.  The 
Circuit  Court  at  New  Orleans  reversed 
this  decision. 

A  compromise  was  worked  out  on  the 
House  stipulation  that  the  authority  can¬ 
not  spend  its  own  receipts,  but  must 
come  to  Congress  whenever  it  needs 
funds.  It  would  authorize  T.V.A.  to 
keep  a  fund  of  $1,000,000  on  hand  and 
also  withhold  from  the  Treasury  such 
revenues  it  derives  from  sale  of  power 
and  electrical  equipment  as  may  be 
needed  for  operating  expenses. 

Comptroller-General  J.  R.  McCarl  is 
given  authority  to  audit  the  T.V.A. 
books,  but  must  use  his  own  funds. 


Other  provisions  in  the  bill  are:  T.V.A. 
to  provide  a  9-ft.  channel  in  the  Ten¬ 
nessee  River  from  Knoxville  to  its 
mouth;  T.V.A.  regulation  of  power  re¬ 
sale  rate  schedules  permitted;  purchase 
without  comj)etitive  bidding  allowed  in 
emergencies;  right  to  pass  on  private 
dams  and  power  developments  on  the 
Tennessee  and  its  tributaries  that  might 
affect  T.V.A.  plan  for  unified  develop¬ 
ment  of  the  basin  granted. 

Supreme  Court  test  of  the  constitu¬ 
tionality  of  the  Tennessee  Valley  Author¬ 
ity  was  demanded  this  week  in  a  brief 
deposited  with  the  court.  Forney 
Johnston,  counsel  for  the  Alabama 
Power  Company,  contests  the  decision 
of  the  Fifth  Circuit  Court  of  Appeals, 
which  ruled  for  the  government  in  the 
suit  of  Alabama  Power  Company  stock¬ 
holders  against  T.V.A.  He  argued  that 
to  carry  out  the  T.V.A.  program  would 
mean  government  authority  not  merely 
to  regulate  local  industry  by  federal  com¬ 
petition,  but  also  to  dominate  and  monop¬ 
olize  production,  manufacture,  distribu¬ 
tion  and  sale  of  “every  principal  com¬ 
modity  and  every  substantial  utility 
service  heretofore  considered  as  held 
open  to  citizens  by  the  Constitution.” 
To  uphold  T.V.A.’s  contention  of  Con¬ 
gressional  authority,  he  said,  “would 
vest  in  Congress,  by  majority  of  a 
quorum,  authority  to  change  the  form 
and  functions  of  the  federal  government 
and  the  industrial  organization  of  the 
American  people.”  The  court  does  not 
meet  until  October. 


Ickes  Restrains  Sale 
of  Hetch-Hetcliy  Power 

Hetch-Hetchy  power  is  being  sold  by 
San  Francisco  in  direct  violation  of  the 
terms  of  the  Raker  act,  which  proscribed 
the  conditions  under  which  the  Hetch- 
Hetchy  system  could  be  constructed  on 
government  property,  according  to  a 
ruling  of  Secretary  of  Interior  Ickes, 
made  public  on  August  24.  The  ruling 
was  made  respecting  a  controversy 
which  has  been  under  way  for  about 
twelve  years.  It  is  based  upon  the  con¬ 
tention  that  San  Francisco  under  the 
terms  of  a  contract  made  in  1925  is 
selling  to  the  Pacific  Gas  &  Electric 
Company  for  resale  surplus  power  from 
the  Moccasin  power  plant,  despite  the 
fact  that  “the  purpose  of  Section  6  was 
to  prevent  the  water  or  power  developed 
on  the  Hetch-Hetchy  project  from  ever 
falling  into  the  hands  of  a  private  cor¬ 
poration  or  monopoly.” 

Under  the  contract  the  company  was 
temporarily  “employed”  to  distribute 
the  power  pending  the  construction  or 
acquisition  of  a  city-owned  system.  Since 
this  contract  was  entered  into  the  Cali¬ 
fornia  Railroad  Commission  has  fixed  a 
value  on  the  distributing  system  which 
the  city  would  have  to  acquire  from  pn- 
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vate  interests  in  order  to  take  over  dis¬ 
tribution,  but  on  two  occasions,  in  1930 
and  again  in  1933,  proposed  bond  issues 
to  finance  the  purchase  have  been  voted 
down.  Secretary  Ickes  pointed  out  in 
his  ruling  that  the  Pacific  Gas  &  Electric 
Company  reported  the  expenditure  of 
$15,500  used  in  working  for  the  defeat 
of  these  bond  issues.  Secretary  Ickes 
maintained  in  his  ruling  that  justifica¬ 
tion  of  the  present  contract  as  a  tem¬ 
porary  expedient  is  impossible  after 
such  a  lapse  of  time. 

The  people  of  San  Francisco  are 
now  enjoying  approximately  $2,000,000 
a  year  net  profit  from  the  sale  of  power 
to  the  Pacific  Gas  &  Electric  Company. 
The  establishment  of  a  municipal  system 
will  entail  an  almost  prohibitive  cost  for 
what  they  get  in  view  of  the  fact  that 
they  will  not  only  have  to  erect  the  dis¬ 
tributional  facilities,  but  also  build  a 
standby  steam  plant  whose  capacity  will 
be  far  in  excess  of  what  normally  would 
be  required  because,  under  emergency 
conditions,  it  will  have  to  take  the  full 
load  of  the  city’s  system. 

• 

New  York  to  Vote 
on  City  Power  Plant 

By  a  vote  of  thirteen  to  three  the 
Board  of  Estimate  approved  this  week 
the  power  plant  referendum  bill,  author¬ 
izing  a  referendum  at  the  November 
election  on  a  municipal  power  plant  for 
New  York  City.  The  measure,  spon¬ 
sored  by  Mayor  LaGuardia.  was  passed 
by  the  Board  of  Aldermen  last  week  by 


a  forty-eight  to  one  vote.  Immediately 
after  the  Board  of  Estimate  adopted  the 
proposal  the  Mayor  set  September  3  for 
a  statutory  public  hearing  on  the  refer¬ 
endum  measure.  The  project  will  cost 
$45,000,000. 

• 

Government  Agencies 
Discuss  Rural  Sales 

Officials  of  R.E.A.  and  E.H.F.A.  confer 
with  representatives  of  utilities  and  in¬ 
dustry  —  Electrification  of  1,000,000 
rural  homes  objective 

Plans  for  the  prospective  sales  and 
financing  of  electrical  appliances  in 
rural  areas  have  been  discussed  in  re¬ 
cent  conferences  held  by  Morris  L. 
Cooke,  R.E.A.  administrator,  and  other 
officials  of  R.E.A.  and  E.H.F.A.,  with 
representatives  of  industry.  Private  con¬ 
cerns  represented  in  these  conferences 
have  included  such  organizations  as  the 
General  Elettric  Company,  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  General  Motors,  the  National  As¬ 
sociation  of  Master  Plumbers  and  a 
number  of  the  larger  private  electric 
utilities. 

Representatives  of  government  and  in¬ 
dustry  working  in  close  co-operation 
have  deemed  it  possible  that  as  many 
as  1,000,000  rural  homes  can  be  elec¬ 
trified  in  the  next  few  years.  This  esti¬ 
mate  includes  the  probable  construction 
by  private  utilities  with  their  own  funds 
and  by  public  agencies  with  non-federal 
funds. 


On  the  basis  of  1,000,000  homes,  the 
prospective  expenditures  for  material, 
equipment  and  appliances  have  been 
estimated  as  follows:  Wiring  and  light¬ 
ing,  $80,000,000;  water  pumps  and 
water  supply  equipment,  $50,000,000; 
plumbing  and  sanitary  equipment,  $30,- 
000,000;  appliances,  house  and  farm. 
$209,000,000. 

All  applications  for  a  share  of  the 
$4,800,000,000  appropriated  by  Congress 
for  emergency  relief  must  be  in  the 
hands  of  the  division  of  applications  and 
information  of  the  National  Emergency 
Council  by  September  12,  according  to 
a  letter  addressed  to  the  heads  of  the 
various  departments  and  agencies  af¬ 
fected  by  the  President.  Although  Ad¬ 
ministrator  Morris  L.  Cooke  will  make 
every  effort  to  speed  up  consideration  of 
actual  applications  for  rural  electrifica¬ 
tion  allotments  to  come  under  the  dead¬ 
line  set  by  President  Roosevelt,  it  will 
be  manifestly  impossible  to  submit 
enough  projects  in  the  few  days  inter¬ 
vening  to  cover  any  substantial  propor¬ 
tion  of  the  $100,000,000  earmarked  for 
that  purpose.  R.E.A.  has  yet  to  submit 
a  single  specific  application  for  approval. 
Mr.  Cooke  has  expressed  the  opinion 
that  the  President  is  fully  cognizant  of 
the  tremendous  task  which  has  con¬ 
fronted  R.E.A.  in  the  few  months  of  its 
existence  and  will  find  some  means  of 
allowing  more  time  for  the  completion 
of  its  work. 

• 

Ontario  Hydro  Refuses 
Quebec  Power  Deliveries 

Ontario  Hydro-Electric  Power  Com¬ 
mission  will  accept  no  additional  de¬ 
liveries  of  power  from  Quebec  power 
companies  nor  will  it  make  any  pay¬ 
ment  on  a  contract  calling  for  delivery 
of  27,000  hp.  as  from  July  1,  according 
to  a  statement  made  by  Premier  Hep¬ 
burn.  He  said  it  was  “quite  definite’’ 
the  commission  would  not  accept  de¬ 
livery  of  67,000  hp.  from  the  Beau- 
harnois  Power  Company  and  6,000  from 
the  Gatineau  Power  Company,  both  de¬ 
liveries  due  October  1. 

Nullification  of  these  contracts,  he 
maintained,  was  covered  in  legislation 
passed  at  the  last  session  of  the  Legisla¬ 
ture,  but  he  was  not  prepared  to  say 
when  the  legislation  would  be  pro¬ 
claimed.  Meanwhile,  he  said,  the  con¬ 
tracted  deliveries  would  not  be  ac¬ 
cepted.  “I  doubt  if  it  would  be  physi¬ 
cally  possible,”  he  added,  “to  accept  the 
added  load.  I  don’t  believe  we  have  the 
transmission  lines  to  carry  it.” 

T.  Stewart  Lyon,  chairman  of  the  com¬ 
mission,  said  he  had  no  comment  to 
make  on  the  refusal  to  accept  the  de¬ 
liveries  and  only  added  that  no  payment 
would  be  made  by  the  commission  for 
the  27,000  hp.  contracted  to  be  delivered 
by  the  MacLaren  Power  Company  from 
July  1. 


REORGANIZED  DIRECTORATE  OF  E.H.F.A.  MEETS 


HarrU  A  ESeitig 


The  new  directorate  of  the  Electric  Home  and  Farm  Authority,  reorganized 
on  a  national  basis  to  aid  the  Rural  Electrification  Administration,  met 
last  week  in  the  R.F.C.  Building  in  Washington,  D.  C.  Left  to  right:  John 
K.  McKee,  Morris  L.  Cooke,  president;  George  R.  Cooksey,  Max  O’Rell 
Truitt,  general  counsel;  A.  T.  Hobson,  secretary;  Cladding  B.  Coit,  and 

Emil  Schram. 
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Western  Power  Developments 
Feature  A.I.E.E.  Proj^ram 

Seattle  was  host  this  week  to  the 
American  Institute  of  Electrical  En¬ 
gineers,  which  opened  its  Pacific  Coast 
convention  in  that  city  on  August  27. 
The  institute’s  new  president,  E.  B. 
Meyer,  ably  responded  to  the  address 
of  welcome  by  Dr.  Lee  P.  Seig,  presi¬ 
dent  of  the  University  of  Washington. 
Technical  sessions  on  power  transmission 
and  distribution,  electrical  machinery, 
communication,  electrophysics  and  vari¬ 
ous  selected  subjects  constituted  a  full 
working  program. 

Papers  covering  features  of  the  Boul¬ 
der  Dam,  Grand  Coulee  and  Bonneville 
projects,  which  have  focused  on  the  West 
the  attention  of  electrical  engineers 
throughout  the  country,  provided  an 
opening  technical  session  of  outstanding 
merit.  The  paper  entitled  “Engineering 
Features  of  Boulder  Dam-Los  Angeles 
Lines,”  by  E.  F.  Scattergood,  Bureau  of 
Power  and  Light,  City  of  Los  Angeles, 
was  ably  presented  by  Mr.  Peterson  of 
the  same  bureau.  “Progress  on  the  Grand 
Coulee  Development  to  Date”  was  the 
subject  of  a  paper  presented  by  Alvin 
F.  Darland  of  the  U.  S.  Bureau  of  Rec¬ 
lamation  and  the  electrical  features  of 
the  Bonneville  project  were  covered  in 
a  paper  by  L.  E.  Kurtichanof,  U.  S. 
Army  Engineering  Corps,  Portland,  Ore. 

Keen  interest  was  shown  in  the  papers 
presented  during  the  session  on  electrical 
machinery.  The  work  being  done  at  the 
University  of  California  on  the  design 
problems  of  synchronous  machines  is  an 
important  contribution  to  the  subject. 
The  paper  on  time  temperature  tests  to 
determine  machine  losses  brought  forth 
considerable  discussion,  as  did  the  paper 
on  the  steady  state  solution  of  saturated 
circuits. 

Better  Li^ht*Better  Sight 
Program  Advances 

Official  delegates  and  representatives 
of  the  associations  and  organizations 
sponsoring  the  National  Better  Light- 
Better  Sight  Bureau  met  recently  at  the 
Harvard  Club,  New  York  City.  Fol¬ 
lowing  the  opening  and  welcoming  re¬ 
marks  by  M.  E.  Skinner,  chairman,  the 
annual  report  of  the  manager,  Glen  R. 
Trumbull,  detailing  the  operations  of  the 
bureau  during  the  past  year,  including 
rate  of  progress,  public  interest  and  ac¬ 
ceptance  and  financial  details,  was  pre¬ 
sented.  The  meeting  thereafter  became 
an  open  forum. 

T.  J.  Maloney  reported  on  the  exten¬ 
sive  promotions  and  materials  on  Better 
Light-Better  Sight  that  were  made  avail¬ 
able  to  the  optical  fraternity  by  the  Bet¬ 
ter  Vision  Institute  during  the  past  year. 
He  stated  that,  as  of  August  1,  1,600  sets 
of  the  light-prescribing  equipment  had 


been  sold  to  optical  interests  over  the 
country.  G.  P.  Norton  spoke  on  the 
Illuminating  Engineering  Society  Better 
Sight  lamp  situation  and  progress.  He 
emphasized  the  importance  of  enlisting 
the  active  interest  of  the  interior 
decorator  in  the  national  program. 

C.  E.  Greenwood  emphasized  the  tre¬ 
mendous  interest  and  activity  of  the 
utility  interests  over  the  country  in  the 
program  and  stated  he  believed  the  utili¬ 
ties  would  continue  for  an  indefinite 
period  to  maintain  their  position  as  a 
motivating  force  behind  the  movement. 
He  stated  the  Edison  Electric  Institute 
considered  the  activity  one  of  the  most 
successful  in  which  it  had  participated  in 
view  of  the  importance  of  its  educational 
and  social  aspects. 

Mr.  Skinner  was  re-elected  chairman 
of  the  bureau  and  M.  J.  Julian,  presi¬ 
dent  of  Better  Vision  Institute,  was  re¬ 
elected  vice-chairman.  Glen  R.  Trum¬ 
bull  was  reappointed  manager-secretary. 


COMING  MEETINGS 


Illuminating  Kngineering  Society  —  An¬ 
nual  meeting,  Hotel  Netherlands 
Plaza,  Cincinnati,  Ohio,  September 

3- 6.  D.  W.  Atwater,  general  secre¬ 
tary,  29  West  39th  Street,  New  York. 

Pennsylvania  Electric  Association  — 
Annual  meeting,  Bedford  Springs,  Pa., 
September  4-6. 

Rocky  Mountain  Electrical  Association 
— Annual  meeting,  Estes  Park,  Colo., 
September  9-11.  G.  E.  Lewis,  man¬ 
aging  director.  Gas  &  Electric  Bldg., 
Denver,  Colo. 

Maryland  Utilities  .Iissociation — Mid¬ 
year  meeting  aboard  one  of  the 
Chesapeake  Steamship  Company’s 
boats,  leaving  Baltimore  September 
12,  returning  September  14. 

National  Electrical  and  Radio  Exposi¬ 
tion  —  Grand  Central  Palace,  New 
York,  N.  Y.,  September  18-28. 

National  Electrical  Contractors  Asso¬ 
ciation — Annual  convention,  Chicago, 
Ill.,  September  23-25. 

International  Association  of  Electrical 
Inspectors  —  Northwestern  section, 
Seattle,  Wash.,  September  3-5  ;  South¬ 
western  section,  San  Diego,  Calif., 
September  10-12  ;  Western  section,  St. 
Louis,  Mo.,  September  16-18 ;  South¬ 
ern  section,  Asheville,  N.  C.,  Septem¬ 
ber  30-October  2 ;  Eastern  section, 
Boston,  Mass.,  October  7-10.  Victor 
H.  Tousley  secretary-treasurer,  612 
N.  Michigan  Avenue,  Chicago,  Ill. 

Empire  State  Gas  and  Electric  AHSocia- 
tion  —  Annual  meeting,  Westchester 
Country  Club,  Rye,  N.  Y.,  October 

4- 5.  C.  H.  B.  Chapfp,  Grand  Central 
Terminal,  New  York  City. 

National  Electrical  Maiiufacturers  As¬ 
sociation — Annual  meeting.  Palmer 
House,  Chicago,  Ill.,  Octobe.'  7-11. 
W.  J.  Donald,  155  East  44th  Street, 
New  York. 

Electrochemical  Society — Fall  meeting, 
Washington,  D.  C.,  October  10-12. 
Colin  G.  Fink,  secretary,  Columbia 
University,  New  York. 

National  Association  of  Raiiroad  and 
Utilities  Commissioners — Annual  con¬ 
vention,  Nashville,  N.  C.,  October 
15-18.  John  E.  Benton,  general  solici¬ 
tor,  806  Earle  Building,  Washington, 
D.  C. 

National  Eiectrical  Wholesalers’  Asso¬ 
ciation — Annual  convention,  Chicago, 
Ill.,  October  14-18.  E.  Donald  Tolies, 
managing  director,  165  Broadway, 
New  York. 

American  Institute  of  Eiectricai  Engi¬ 
neers — Great  Lakes  District  meeting, 
Purdue  University,  West  Lafayette, 
Ind.,  October  24-25.  H.  H.  Henline, 
national  secretary,  33  West  39th 
Street,  New  York. 


I.E.C.  Takes  Action 
on  Electrical  Units 

As  a  result  of  the  decisions  taken  at 
the  International  Electrotechnical  Com- 
mission  meetings  just  past,  all  the  prac¬ 
tical  electrical  units  become  connected 
into  a  new  coherent  and  absolute  system 
based  upon  the  proposals  of  Professor 
Giorgi,  first  published  in  1901.  The  sys¬ 
tem  is  based  on  the  meter,  the  kilogram 
(unit  of  mass),  and  the  second. 

The  Giorgi  system  (1)  is  essentially 
composed  of  units  already  in  practical 
use;  (2)  avoids  the  need  for  the  compli¬ 
cated  dimensional  formulas  with  frac¬ 
tional  exponents  and  (3)  recognizes  the 
need  for  a  fourth  fundamental  unit,  to 
be  selected  from  the  existing  practical 
electrical  units. 

In  addition  to  the  decision  on  the  adop¬ 
tion  of  the  Giorgi  system,  three  derived 
units  were  pointed  out  by  way  of  ex¬ 
ample.  These  were  (1)  the  unit  of  elec¬ 
tric  gradient,  the  volt  per  meter;  (2)  the 
unit  of  magnetic  flux  density,  the  weber 
per  square  meter,  and  (3)  the  unit  of 
volume  energy,  the  joule  per  cubic  meter. 


Welding  Committee  Named 
by  Engineering  Foundation 

Plans  of  the  Engineering  Foundation 
to  promote  research  in  welding  (Elec¬ 
trical  World,  June  22,  page  45)  ad¬ 
vanced  further  recently  with  the  appoint¬ 
ment  of  a  committee  headed  by  Comfort 
A.  Adams,  professor  of  electrical  engi¬ 
neering  at  Harvard  University.  Other 
members  of  the  committee  include: 
James  H.  Critchett,  Union  Carbide  & 
Carbon  Research  Laboratories;  Fred¬ 
erick  T.  Llewellyn,  U.  S.  Steel  Corpora¬ 
tion;  Henry  M,  Hobart,  General  Elec¬ 
tric  Company;  John  J.  Crowe,  Air  Re¬ 
duction  Company;  Lieut.-Col.  Glen  F. 
Jenks,  U.  S.  Army,  Watertown,  Mass.; 
David  S.  Jacobus,  Babcock  &  Wilcox 
Company;  William  Spraragen.  Ameri¬ 
can  Bureau  of  Welding. 


Congress  Approves  Two  Dams 

Approval  was  given  last  week  by  the 
House  of  Representatives  to  the  Grand 
Coulee  and  Parker  dams  when  it  voted 
to  concur  with  a  Senate  amendment  to 
the  omnibus  rivers  and  harbors  bill  giv¬ 
ing  Congressional  authorization  to  the 
projects. 

Authorizations  were  necessitated  be¬ 
cause  of  a  ruling  that  was  made  last 
spring  by  the  U.  S.  Supreme  Court 
against  the  validity  of  Parker  Dam  con¬ 
tracts  (Electrical  World,  May  11, 
page  47).  Grand  Coulee  was  brought 
into  the  picture  because  of  fear  that  the 
.same  ruling  would  be  made  for  this 
project  if  it  were  taken  into  court. 
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Energy  Output  5  Per  Cent  Over  1929 
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Greater  energy  production  than  has 
ever  before  been  recorded  at  this  season 
of  the  year  continues  to  mark  the  opera¬ 
tions  of  electric  light  and  power  plants. 
Production  for  the  week  ended  August 
24,  reported  as  1.839,815,000  kw.-hr,  by 
the  Edison  Electric  Institute,  surpassed 
that  of  the  like  week  a  year  ago  by  11.6 
|>er  cent  and  overshot  that  of  1929  by 
5.0  per  cent.  It  maintained  the  rising 
trend  which  has  been  in  evidence  since 
the  beginning  of  June  and  further  broad¬ 
ened  the  gain  over  1934. 

East  week’s  output  was  the  third  high¬ 


est  for  any  week  in  the  history  of  the 
industry.  The  peak  came  in  the  week  of 
Decem^r  21,  1929,  with  1.860,021,000 
kw.-hr.  The  preceding  week  had  brought 
1.840,863,000  kw.-hr.;  this  figure  has 
now  been  virtually  matched.  All  others 
have  been  exceeded. 

Gains  over  1934  were  general  through- 


Weekly  Output,  Millions  of  Kw.-Hr. 
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out  the  country.  No  geographical  re¬ 
gion  reported  less  than  8.5  per  cent. 
The  central  industrial  area  was  up  12.7 
per  cent  and  the  Rocky  Mountain  region 
continues  its  extraordinary  lead  over  last 
year. 

Per  Cent  Change  from  Previous  Year 


—Week  ended - - 


Region 

Aug.  24 

.Aug.  1 7 

.Aug.  lO 

New  England . 

-f  9.4 

-h  9.7 

-1-7.3 

Middle  Atlantic . 

-f  9.3 

-f  6  .3 

-f-  7.2 

Central  Industrial . . . 

+  12.7 

-1-9.2 

-1-9.8 

West  Central . 

-1-  9.5 

-l“  6.8 

-1-10.3 

Southern  States  . 

-1-  8.5 

-1-  8.2 

-1-9.8 

Rocky  Mountain..  .  . 

-1-37.7 

-f  39.5 

-1-37.0 

Pacific  Coast . 

-1-  8.5 

-1-  8.3 

+  5.5 

United  States . 

-1-11.6 

+  9.5 

+  9.7 

^orld  Power  Manual 

-Announcement  is  made  by  the  Elec¬ 
trical  Equipment  Division  of  the  De¬ 
partment  of  Commerce  of  the  publication 
of  a  World  Power  Manual  and  Elec¬ 
trical  Exporters’  Handbook.  It  contains 
such  items  of  interest  to  electrical  ex¬ 
port  managers  and  exporters  of  elec¬ 
trically  equipped  machinery  as  domestic 
electric  current  characteristics  of  all 
foreign  countries  (by  cities),  background 
material  on  the  electric  power  industry, 
power  production  and  consumption  statis¬ 
tics,  power  customers,  general  wiring 
regulations  and  practice,  domestic  rates 
in  the  principal  cities  and  pertinent  data 
concerning  the  market  for  electrical 
equipment  throughout  the  entire  world. 


In  order  that  the  service  may  be  cur¬ 
rently  correct,  supplemental  sheets  will 
be  issued  as  information  is  received  from 
the  representatives  of  the  bureau  located 
in  23  countries  and  the  400  consular 
offices  of  the  state  departments  through¬ 
out  the  world.  It  is  expected  that  the 
service  will  embrace  a  minimum  of  500 
pages  during  the  year  1935.  The  manual 
is  priced  at  $2. 

• 

British  Output  Increases 

Official  returns  recently  filed  by  the 
British  Electricity  Commissioners  show 
that  1,216,000,000  units  of  electricity 
were  generated  by  authorized  undertak¬ 
ers  in  the  United  Kingdom  during  July, 


as  compared  with  the  revised  figures  of 
1,042,000,000  units  in  the  correspond¬ 
ing  month  of  1934,  representing  an  in¬ 
crease  of  16.7  per  cent.  For  the  seven 
months  ended  July  31  production  is  esti¬ 
mated  at  9,718,000,000  units,  which 
compares  with  the  revised  figures  for 
the  corresponding  period  of  last  year  of 
8,674,000,000  units. 


$6,000,000  for  Fort  Peck? 

Recommendation  was  made  recently 
to  President  Roosevelt  by  the  advisory 
committee  on  allotments  of  the  W’orks 
Progress  Administration  of  a  grant  of 
$6,000,000  for  the  continuance  of  work 
on  the  Fort  Peck  Dam  in  Montana. 
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Utility  Stock  Advance  Halted 
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Following  the  adoption  of  the  compromise  utility  bill,  electric  light  and 
power  stocks  lost  some  of  the  gains  registered  in  mid-August.  **Electrical 
World**  index,  28.8;  last  week,  30.1. 


California  Board  Revises 
Valuation  of  Utilities 

Valuation  of  California’s  public  utili¬ 
ties  for  taxing  purposes  set  by  the  state 
Board  of  Equalization  is  $971,137,515 
and  includes  electric  and  steam  rail¬ 
roads,  electric,  gas  and  water  companies 
and  telephone  and  telegraph  companies. 
This  is  $74,702,055  less  than  the  original 
figure,  which  was  strenuously  opposed 
by  many  of  the  utilities  (Electrical 
World,  August  17,  page  64). 

This  valuation  was  necessary  so  that 
utilities’  properties  might  be  returned  to 
local  tax  rolls  in  conformance  with  a 
law  passed  in  1934  repealing  the  state 
gross  revenue  tax  and  substituting  there¬ 
fore  the  same  tax  rates  and  assessments 
as  apply  to  any  property. 

Bulk  of  the  original  reduction  went 
to  Pacific  Gas  &  Electric  Company  under 
a  ruling  from  the  state  Attorney-General 
exempting  from  the  company’s  taxable 
intangibles  the  stocks  of  wholly  owned 
subsidiaries  which  the  board  had  classed 
as  solvent  credits  subject  to  taxation. 
The  amount  exempted  was  $73,996,600. 

Complaints  of  over-assessment  filed  by 
many  utilities  with  the  board  indicate 
that  litigation  may  be  resorted  to  before 
valuations  satisfactory  to  all  parties  are 
reached. 

• 

London  Merger  Progresses 

Statement  just  issued  by  the  directors 
of  the  London  Associated  Electricity 
Undertakings,  Ltd.,  formed  by  the  recent 
merger  of  six  London  electricity  under¬ 
takings,  indicates  that  assent  has  been 
received  from  the  holders  of  more  than 
90  per  cent  in  value  of  fourteen  classes 
of  share  capital  within  four  months  from 


the  date  of  the  offer.  Notices  of  com¬ 
pulsory  acquisition  have  been  sent  to  the 
remaining  holders  in  those  classes.  In 
respect  of  the  fifteenth  class  of  share  93 
per  cent  in  value  of  the  holders  have  ac¬ 
cepted,  but  not  within  the  statutory 
period  of  four  months. 

• 

Pennsylvania  Merger  Sought 

Application  has  been  made  to  the  Pub¬ 
lic  Service  Commission  of  Pennsylvania 
by  the  Northern  Pennsylvania  Power  & 
Light  Company  for  approval  of  its  sale 
to  the  Metropolitan  Edison  Company. 
Both  are  controlled  through  the  Metro¬ 
politan  Edison  Corporation  by  the  Asso¬ 
ciated  Gas  &  Electric  Company. 

• 

Stockholders  Sue  Associated 

Two  suits  against  the  Associated  Gas 
&  Electric  Company  and  its  officials  were 
filed  last  week  in  court,  asking  an  ac¬ 
counting  of  the  money  spent  in  opposing 
the  passage  of  the  Wheeler-Rayburn 
public  utility  holding  company  bill.  The 
actions,  identical  in  nature,  were  filled 
in  the  New  York  Supreme  Court  and  in 
the  New  Jersey  Chancery  Court  in  Tren¬ 
ton  by  Murray  Kanner  and  Simon  Levor, 
both  of  New  York,  owners  of  small 
blocks  of  Associated  Gas  &  Electric 
Company  stock  and  bonds.  The  suit 
asks  that  Howard  C.  Hopson,  vice-presi¬ 
dent  and  treasurer;  John  1.  Mange, 
president,  and  seven  other  officers  and 
directors  reimburse  the  company  for 
more  than  $1,000,000  allegedly  spent  in 
lobbying  against  the  Wheeler-Rayburn 
bill. 

The  suit  also  complains  that  Messrs. 
Hopson  and  Mange  attempted  to  retain 
the  sinecures  they  have  developed  by 
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“illegally  and  illicitly”  spending  money 
for  lobbying  purposes  and  are  requested 
through  the  court  to  make  an  accounting 
of  $9,970,944  taken  from  Associated  Gas 
&  Electric  operating  companies  in  fees 
for  six  years  ending  with  1929.  It  also 
asks  that  the  defendants  be  compelled  to 
account  for  their  “ofiScial  misconduct  in 
the  management  and  disposition  of  the 
funds  and  property  of  the  Associated.” 

• 

Southern  California  Edison 
to  Refund;  Two  More  Issues 

After  issuing  $108,000,000  of  securi¬ 
ties  in  the  last  year,  in  its  program  of 
refunding  its  debt  at  reduced  interest 
rates,  the  Southern  California  Edison 
Company,  Ltd.,  has  filed  with  the  Securi¬ 
ties  and  Exchange  Commission  registra¬ 
tion  statements  covering  two  issues  total¬ 
ing  $57,500,000.  The  statements  include 
$30,000,000  of  first  and  refunding  mort¬ 
gage  4  per  cent  bonds  due  in  1960  and 
$27,500,000  of  2^  and  3^  per  cent  deben¬ 
tures  maturing  in  from  one  to  ten  years. 
Proceeds  will  be  used  to  refund  $29,- 
300,000  of  refunding  mortgage  5  per 
cent  bonds  due  in  1954  and  $24,000,000 
of  7  per  cent  preferred  stock,  which  the 
company  plans  to  call  for  payment. 

A  new  issue  of  $4,500,000  of  first  and 
refunding  mortgage  5  per  cent  bonds, 
series  F,  due  September  1,  1955,  of  the 
Savannah  Electric  &  Power  Company 
was  offered  the  investing  public  last 
week  at  100  and  accrued  interest.  Pro¬ 
ceeds  will  be  used  for  the  most  part  for 
refunding  purposes. 

This  week  the  Public  Service  Com¬ 
pany  of  New  Hampshire  issued  $5,400,- 
000  of  first  mortgage  3|  per  cent  bonds, 
series  C,  at  102.04  and  accrued  interest. 
Proceeds,  together  with  other  funds  on 
hand,  will  be  used  to  retire  on  October  1 
outstanding  obligations. 


Utility  to  Restore  1929  Pay 

Announcement  has  been  made  by 
Franklin  T.  Griffith,  president  of  the 
Portland  (Ore.)  General  Electric  Com¬ 
pany,  of  the  restoration  of  1929  salaries 
to  1,200  employees  on  August  1.  In 
1931  salaries  were  cut  8  per  cent.  A 
cut  of  5  to  20  per  cent  in  1933  was  re¬ 
stored  last  year. 


New  York  Metal  Prices 

Aug.  14,  l9J5Aug.  28,  1935 


Centa  per 

Centa  per 

Pound 

Pound 

Copper,  electrol^ie . 

Lead,  Am.  S.  Sc  ft.  Price . 

8  00* 
4.20 

8  50* 

4  35 

Antimony . 

12  SO 

12  50 

Nickel  ingot . 

35.00 

35.00 

Zinc.apot . 

4.875 

4  975 

Tin  Straita . 

49.625 

49.125 

Aluminum,  99  per  cent 

19—21 

19—21 

*Delivered  Connecticut  Valley 
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>1  A  K  K  E  T  S 


MANUFACTURING  AND 


Favorable  Business  Items 

utility  toads  increase  in  all  classes. 
Appliance  sales  maintain  Tolame. 

8ales  of  wirinir  supplies  In  np-grrade. 
Factory  modernization  bnyinK  increasing. 
Federal  purchases  increasinK. 

Heavy  equipment  negotiations  increase. 


CENTRAL  INDUSTRIAL  AREA 

There  are  no  indications  that  the  favorable 
trend  established  during  the  first  seven 
months  of  this  year  will  not  be  maintained 
for  at  least  the  balance  of  the  year.  All 
of  the  basic  economic  factors  which  make 
for  a  return  of  good  business  are  present 
with  the  exception  of  sound  money  and  a 
reasonable  labor  market.  Demands  for 
replacement  have  piled  up,  money  is  cheap, 
unwise  investments  have  been  largely 
liquidated  and  the  people  are  ready  to  spend 
their  money.  W.  H.  Taylor, 

Philadelphia  Electric  Co. 

Conditions  in  the  mining  centers  have  im¬ 
proved  some  and  this  improvement  should 
be  retained  during  the  coming  winter,  A 
bumper  crop  of  apples  is  expected  and  the 
peach  crop  is  satisfactory.  Small  grains  are 
spotty.  A  good  com  crop  is  in  prospect. 
Hogs  are  bringing  the  highest  prices  in 
years.  We  anticipate  better  conditions  in 
agriculture  than  have  been  obtained  in  sev¬ 
eral  years.  J.  C.  Happeny, 

Public  Service  Co.  of  Northern  Illinois. 

Business  prospects  are  brighter  right  now 
than  at  any  time  during  the  past  three  or 
four  years.  Business  on  pur  properties  has 
been  showing  a  steady  improvement.  This 
has  been  more  pronounced  in  Colorado  be¬ 
cause  of  mining  activity.  In  the  industrial 
section  of  northern  Ohio  there  is  evidence 
of  a  general  improvement.  In  the  Southeast 
there  has  been  a  steady  and  substantial  im¬ 
provement.  R.  E.  Berger, 

Cities  Service  Company. 

Business  conditions  in  our  territory  have 
shown  marked  improvement  during  the  past 
few  months.  The  outlook  for  fall  is  excel¬ 
lent,  present  indications  pointing  to  rela- 
|tyely  good  industrial  and  commercial  con¬ 
ditions.  H.  T.  Pritchard, 

Indianapolis  Power  d  Light  Co. 

The  general  picture  in  the  territories  we 
serve  is  one  of  moderate  optimism  as  to 
business  this  coming  fall.  Our  output  is 
Well  ahead  of  last  year;  in  fact,  we  reached 
the  highest  output  in  our  history  in  the 
past  two  weeks.  Our  business  is  very 
largely  dependent  upon  steel,  coal  and  auto- 


Unfavorable  Business  Items 

No  marked  increase  in  employment. 
Relief  expendltnres  continue  to  expand. 
Car  loadings,  railroad  earnings  static. 
Commercial  loans  at  a  low  volume. 
Foreign  trade  at  a  low  volume. 
Unbalance  in  agriculture  balance  sheets. 


motive  parts,  and  while  the  coal  industry 
has  slackened,  the  steel  business  seems  to 
have  taken  its  place.  Retail  trade  seems 
to  be  going  well.  Our  largest  increase  has 
been  coming  from  our  large  industrial  cus¬ 
tomers.  George  N.  Tidd, 

American  Gas  d  Electric  Co. 

Our  load  is  running  substantially  *  above 
that  for  the  corresponding  period  of  last 
year  and  the  outlook  generally  seems  to 
look  encouraging.  Taking  everything  into 
consideration,  we  look  forward  to  much  bet¬ 
ter  operating  results  over  the  next  six  or 
eight  months.  E.  G.  Crawford, 

Cleveland  Electric  Illuminating  Co. 

This  year  the  automobile  industry  has 
done  a  remarkable  job  and  indications  are 
that  we  are  not  going  to  have  the  usual 
seasonal  slump.  Among  manufacturers  of 
finished  articles  the  situation  is  considerably 
better  than  it  has  been  for  some  time.  We 
look  forward  to  a  steady  and  reasonable 
increase  in  the  general  business  volume  of 
this  district  for  the  balance  of  the  year. 

T.  0.  Kennedy, 
Ohio  Public  Service  Co. 

My  guess  is  that  business  will  show  a 
slow  but  steady  improvement.  That  is  the 
indication  for  this  territory,  where,  of 
course,  the  automobile  industry  is  at  the 
forefront.  There  is  still  a  distinct  lack  of 
confidence,  which  seems  to  have  its  roots  in 
the  distrust  of  effects  of  federal  legislation. 
This  means  that  big  business  is  going  to 
play  cautiously.  When  new  tools  and  new 
equipment  will  cut  down  production  ex¬ 
penses,  then  will  they  unquestionably  be 
put  in.  But  nobody  is  going  to  get  ready 
for  a  boom — not  just  yet.  Alex  Dow, 

Detroit  Edison  Company. 

We  have  had  no  depression  here,  but 
rather  the  reverse.  Our  utility  business  has 
steadily  increased.  So  far  as  the  general 
situation  in  the  country  is  concerned  I  think 
the  improvement  has  been  altogether  in  con¬ 
sumer  goods,  except  for  government  spend¬ 
ing.  Wm.  McClellan, 

Potomac  Electric  Power  Co. 

We  find  an  increasing  demand  for  service 
from  new  homes  and,  in  fact,  have  con¬ 


nected  up  more  new  homes  this  summer 
than  in  any  year  for  some  time  past.  We 
do  not  anticipate  any  marked  expansion  in 
the  demand  for  current  during  the  fall  and 
winter  season.  J.  W.  Carpenter, 

Long  Island  Lighting  Co. 

We  have  a  good  many  indications  to  warrant 
us  in  believing  that  business  will  be  better 
this  fall  than  it  has  been  since  1929.  A 
number  of  industries  here  are  actually  mak¬ 
ing  large  expenditures  for  pltmt  extensions 
and  plant  modernization.  These  include 
iron,  steel,  chemical  and  farm  implement 
manufacturers.  Furniture  factories  have  bad 
a  considerable  pick-up  and  good  crops  are 
predicted.  Wm.  Kelly, 

Buffalo,  Niagara  d  Eastern  Power  Corp. 

Toledo  shows  a  real  and  substantial  trend 
in  recovery.  Our  industrial  power  sales 
have  held  remarkably  constant  throughout 
the  present  year  and  are  well  in  advance  of 
1934.  Retail  consumer  sales  here  are  run¬ 
ning  about  8  per  cent  over  1934  and  are 
expected  to  increase.  Employment  in  51  in¬ 
dustries  has  increased  22  per  cent  over  1934. 
There  is  a  marked  improvement  in  real 
estate  activity.  C.  L.  Proctor, 

Toledo  Edison  Co. 

Generally  speaking,  business  conditions  in 
this  territory  have  a  much  steadier  under¬ 
tone  than  was  the  case  a  year  ago.  The 
majority  of  industrial  customers  we  serve 
are  receiving  or  anticipating  considerable 
additional  business.  It  appears  that  the 
present  volume  of  business  should  be  main¬ 
tained  or  increased  during  the  balance  of 
the  year  and  we  look  forward  to  a  very 
satisfactory  volume  of  business  in  1936. 

C.  V.  Sorenson, 

Public  Service  Co.  of  Northern  Indiana. 


SOUTH 

The  consensus  here  among  men  who 
should  know  is  that  business  should  be 
better  this  fall.  The  reasons  are  fairly 
good  crops  at  good  prices  and  construction 
financed  by  government  loans.  J.  F.  Owens, 
Oklahoma  Gas  d  Electric  Co. 

We  have  a  certain  confidence  that  our 
picture  this  fall  will  look  just  a  little  better 
than  the  national  average.  Our  rice  farmers 
have  had  a  good  season  with  low-cost  pro¬ 
duction.  There  is  a  tremendous  oil  produc¬ 
tion  going  on.  We  have  found  a  fine  re¬ 
sponse  to  our  merchandising  efforts.  There 
has  been  no  summer  slump. 

Tom  P.  Walker, 
Gulf  States  Utilities  Co. 

Columbia  has  been  fortunate  in  that  sev¬ 
eral  federal  agencies  have  come  here  and 
as  a  result  have  brought  a  great  deal  of 
outside  money  into  the  territory,  with  the 
result  that  business  conditions  have  been 
very  good.  Its  continuation  depends  upon 
the  activities  of  these  agencies.  N.  H.  CoiT, 
Broad  River  Power  Co. 

Taking  everything  into  consideration,  our 
company  is  going  into  the  fall  season  this 
year  with  a  feeling  that  general  conditions 
are  going  to  be  much  better.  A  number  of 
small  industries  which  have  not  been  in 
operation  for  years,  such  as  stone  mills. 


Field  Reports  on  Fall  Business 

UTILITY  EXECUTIVES  at  the  request  of  Electrical  World,  have  reported 
on  general  business  prospects  in  their  several  territories.  On  a  national 
basis  the  conclusion  is  inescapable  that  a  slow  and  steady  increase  in  busi¬ 
ness  is  to  be  expected  in  the  coming  months.  While  many  question  the  per- 
1  manency  of  this  business  growth,  they  see  nothing  to  stop  it  in  the  next  six 
months.  Typical  reports  from  the  several  sections  are  as  follows: 
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quarries,  brick  plants  and  lumber  mills, 
have  reopened  and  are  operating  on  a  full¬ 
time  basis.  The  cotton  and  rice  crops  of 
Arkansas  are  both  in  satisfactory  condition 
with  fair  prices.  F.  M.  Wilkes, 

Arkansas  Power  d  Light  Co. 

Business  in  the  state  is  improving  and 
apparently  the  improvement  will  continue 
during  the  rest  of  the  year.  B.  E.  Eaton, 
Mississippi  Power  Co. 

Retail  business  is  fairly  good,  we  antici¬ 
pate  some  increase  in  domestic  sales  and 
probably  a  little  increase  in  commercial 
sales,  but  our  industries  are  not  very  active 
and  there  does  not  seem  to  be  much  indica¬ 
tion  of  activity  this  fall.  C.  N.  Chubb, 

San  Antonio  Public  Service  Co. 


fall  months.  Livestock  and  livestock  prod¬ 
ucts  always  yield  our  farmers  more  income 
than  crops  sold.  A  good  revenue  is  expected 
from  livestock  and  livestock  products.  The 
hay  crop  is  bountiful,  oats  and  barley  good, 
corn  satisfactory,  but  rust  has  seriously 
damaged  the  wheat  crop,  so  that  it  will  be 
below  average.  This  bad  wheat  situation 
will  make  it  difficult  for  wheat  farmers, 
principally  in  North  Dakota  and  Montana. 
Retail  sales  are  up  and  residential  building 
is  better  than  1934.  Power  sales  are 
slightly  off,  with  improvement  expected. 
Retail  energy  sales  are  up  and  the  last  six 
months  has  shown  a  more  appreciable  in¬ 
crease  in  commercial  lighting  than  for  any 
period  in  several  years.  R.  F.  Pack, 

Northern  States  Power  Co. 

We  have  enjoyed  a  steady  increase  in 
sendout  for  some  months  and  this  has  given 
us  some  courage  for  the  future. 

J.  F.  Porter, 
Kansas  City  Power  d  Light  Co. 

The  strip  of  northern  Iowa  we  serve  is  in 
much  better  condition  than  last  year.  In 
spite  of  the  curtailment  of  corn  and  hogs, 
the  general  crop  situation  is  much  better 
and  small  town  buying  is  on  the  upgrade. 
The  industrial  situation  at  Waterloo  is 
really  booming.  Several  other  small  towns 
are  enjoying  a  mild  boom.  Sioux  City  is 
quiet  Because  the  packers  are  getting  few 
livestock.  The  general  outlook  for  the  fall 
is  favorable  and  on  the  upgrade,  but  can¬ 
not  be  classed  as  more  than  promising. 

G.  N.  Neal, 
Iowa  Public  Service  Co. 


conditions  are  good  in  all  our  territory,  with 
one  exception,  and  this  is  having  a  favor¬ 
able  effect  on  business.  There  has  Iteen 
a  dropping  off  in  business  of  packing  houses 
and  stockyards  due  to  live  stock  shortages. 
Agricultural  implement  manufacturers  are 
busy.  Officials  of  the  companies  we  serve 
are  optimistic  about  fall  business.  We  are 
looking  for  further  improvement  this  fall. 

B.  J,  Denman, 
United  Light  d  Power  Co. 

We  are  dependent  upon  agricultural  con¬ 
ditions.  Up  until  the  past  few  weeks  crop 
conditions  were  far  better  than  at  the  -ame 
time  last  year,  but  since  then  this  section 
has  suffered  from  lack  of  rain  and  prospects 
for  crops  are  poor  indeed.  Merchants  are 
still  doing  a  better  business  than  a  year 
ago.  Our  appliance  business  is  holding  up 
well  and  better  than  even  before. 

F.  E.  Khuesi, 
Central  Power  Company. 


Business  conditions  in  our  territory  seem 
to  be  slowly  improving.  The  oversupply  of 
houses  is  about  exhausted  and  residential 
construction  is  expected  to  increase.  Mer¬ 
chants  and  small  establishments  seem  to  be 
willing  to  spend  to  modernize.  All  indica¬ 
tions  point  in  the  right  direction.  C.  E.  Ide, 
East  Tennessee  Light  d  Power  Co. 

Business  conditions  in  this  territory  are 
sound  and  present  evidence  of  a  steady 
advance  during  the  fall  months.  Value  of 
crops  will  be  greater  than  in  any  year  since 
1929.  Retail  business  is  running  about  10 
per  cent  over  1934.  This  increase  is  felt 
without  the  influence  of  government  expendi¬ 
tures  and  the  millions  of  dollars  allotted 
to  this  section  will  bring  further  temporary 
improvement.  J.  G.  Holtzclaw, 

Virginia  Electric  d  Power  Co. 

Our  territory  adjacent  to  Washington  is 
experiencing  an  unprecedented  home-build¬ 
ing  activity,  while  naval  construction  at 
Newport  News  has  created  a  more  confident 
outlook.  Textiles  are  steady.  Tobacco  is 
even  better  than  last  year.  In  our  opinion 
the  general  business  outlook  for  the  coming 
fall  and  winter  is  brighter  and  more  en¬ 
couraging  than  it  has  been  for  some  time 
past.  J.  S.  Avery, 

ViJ'iltnta  Public  Service  Co. 


WEST 


General  business  conditions  in  Oregon  are 
improving.  I  see  evidences  of  a  steady,  per¬ 
sistent  growth  back  to  a  normal  basis.  The 
outlook  for  the  coming  fall  for  general  busi¬ 
ness  is  encouraging.  Franklin  T.  Griffith, 
Portland  General  Electric  Co. 


The  general  opinion  is  that  business  is 
going  to  be  better  in  southern  California 
this  fall,  but  this  is  not  substantiated  by 
our  electrical  business.  Mining  load  is  pick¬ 
ing  up.  Domestic  business  is  good,  but 
the  industrial  load  seems  to  be  very  slow 
in  coming  back.  F.  0.  DoLSON, 

Southern  Sierras  Power  Co. 


General  business  conditions  in  our  terri¬ 
tory  are  very  much  improved  over  last  year. 
Farm  crops  are  very  good  and  prices  higher. 
Industrial  activity  has  increased. 

G.  C.  Neff, 

Wtsconsiu  Power  d  Light  Co. 

Crop  conditions  are  very  bad — wheat  crop 
almost  an  absolute  failure  and  corn  is 
nearly  all  burned.  There  is  some  oil  activ¬ 
ity,  but  our  territory,  in  spite  of  all  alpha¬ 
betical  assistance,  cannot  be  considered  to 
be  better  than  30  per  cent  of  the  condition 
in  normal  good  times.  Some  home  building 
is  being  done.  H.  S.  Kilby, 

Kansas  Power  Co. 


General  business  in  our  territory  has  been 
greatly  stimulated  by  the  exposition  at  San 
Diego.  This  improvement  should  continue 
throughout  the  fall  and  beyond  the  period 
of  the  exposition.  W.  F.  Raber, 

San  Diego  Consolidated  Gas  d  Elec.  Co. 


NEW  ENGLAND 

It  is  our  opinion  that  our  territory  will 
show  a  substantial  increase  in  electrical  con¬ 
sumption  during  the  coming  twelve-month 
period.  G.  W.  Lawrence, 

Western  Massachusetts  Companies. 

Industrial  activity  in  local  plants  seems 
to  hold  stationary  at  the  levels  of  the  last 
six  months  except  in  the  machine  tool  line, 
where  business  is  better  than  at  any  time 
since  1928.  The  public  generally  seerw 
more  able  and  willing  to  spend.  Domestic 
business  is  increasing  satisfactorily  and 
collections  are  good.  Stores  are  beginning 
to  spend  money  on  improvements.  The 
above  indicate  that  the  public  has  adopted 
the  view  that  it  should  go  about  its  business 
without  waiting  for  some  one  to  perform 
miracles.  Samuel  Ferguson, 

Hartford  Electric  Light  Co. 

While  business  is  somewhat  spotty,  in 
general  we  can  see  an  improvement  and  oiu 
electric  properties  continually  show  an  in¬ 
creased  output  in  practically  all  classes  of 
business.  The  situation  indicates  a  sub¬ 
stantially  better  fall  outlook  except  wh^ 
conditions  are  dependent  on  the  textile  in¬ 
dustry  F.  H.  COLDINfc 

New  England  Gas  d  Electric  Association 

Factory  operations  continue  to  be  spotty- 
There  is  a  tendency  to  concentrate  mann- 
factoring  in  particular  factories.  <  ommff- 
cial  business  continues  to  show  a  healthy 
gain  over  last  year.  Residential  busing 
continues  a  steady  growth.  In  general,  confi¬ 
dence  seems  to  be  increasing.  A.  D.  CoLViNi 
Connecticut  Power  CompaM- 


GRAIN  BELT 

Business  conditions  in  Minnesota,  Wiscon¬ 
sin,  the  two  Dakotas  and  Montana  are 
somewhat  better  than  at  this  time  last  year  In  general  we  have  had  a  satisfactory  in- 
and  there  is  ground  to  believe  that  some  crease  in  sendout  in  all  our  properties  and 

further  improvement  may  occur  during  the  indications  are  that  this  will  continue.  Crop 


ALLIS-CHALMERS  SHIPS  BOULDER  DAM  TURBINE 


Boulder  Dam  being  nearly  completed,  shipments  of  machinery  for  the 
power  plant  are  now  moving  forward.  The  illustration  shows  the  first 
shipment  of  six  cars  carrying  the  spiral  casing  of  one  of  the  four  record- 
size  hydraulic  turbines  developing  115,000  hp.  per  unit  being  built  by 
the  Allis-Chabners  Manufacturing  Company.  Each  complete  turbine  will 
require  26  cars  to  transport  its  weight  of  1^  million  pounds. 
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Has  these  important  electrical 
and  mechanical  improvements 

New  Electrical  Design 

1.  MtrteriaUy  increassd  dielectric  gfrength 

®‘  o'  i«Pul«  stren«h 

tiirou9nout  the  windings 

3*  Improved  regitlortion 

New  Mechanical  Stmctnre 

1.  All-«ieel  unit-clompliia  etmcture 
a.  fap^«d  wet- procese- porcelain  bushing 
with  clamp-lypewlderless  connectors 

Ask  for  Lecdlet  GEA-2084 
General  Electric.  Dept.  8-2QL  Schenectady.  N.  Y 


The  NEW  Stan 
Distribution  Trai 

Contributes  to  higher  st 
service  at  lower 


(2131)  51 
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Fusing  Transformers 
on  Secondary  Side 

By  R.  A.  HAMMACK 

Overhead  Standards  Engineer 

I’uidic  Service  Company  of  Colorado, 
Denver,  Colo. 

Because  of  troubles  caused  by  the 
mechanical  weakness  of  very  small 
amperage  primary  fuse  links,  it  was 
decided  that  nothing  smaller  than 
3-amp.  primary  fuses  should  be  used 
on  the  distribution  transformers  of  the 
Public  Service  Company  of  Colorado. 
This  resulted  in  overfusing  the  smaller 
transformers,  particularly  in  the 
13,000-volt  class,  and  secondary  fuses 
were  necessary  for  overload  protec¬ 
tion. 

For  this  purpose  the  secondary  fuse 
shown  in  the  accompanying  sketch  was 
devised.  It  consists  of  a  small  strain- 
type  insulator  fitted  with  terminals  for 
accommodating  secondary  transformer 
leads  and  a  lead  fuse  wire  for  the 
fusing  element.  It  is  inexpensive,  easy 
to  install  and  suitable  for  use  on  115/ 
230-volt  secondaries.  The  sketch  shows 


a  typical  installation  where  the  sec¬ 
ondary  rises  and  secondary  fuses  have 
been  brought  over  to  the  climbing  side 
of  the  pole  for  safety  and  ease  in 
re-fusing.  They  are  furnished  by  the 
Line  Material  Company. 


Operating  Tests  for 
Flashover  Protectors 


By  E.  W.  HATZ 

Milwaukee  Electric  Railway  &  I..ight 
Company,  Milwaukee,  Wis.* 

In  order  to  avoid  rebuilding  about 
18  miles  of  existing  steel  towers  on 
which  will  be  carried  a  trunk  circuit 
from  the  new  Port  Washington  station 
of  the  Milwaukee  Electric  Railway  & 
Light  Company,  it  was  decided  to  in¬ 
stall  Deion  flashover  protectors.  y\l- 
though  the  protectors  had  been  tested 
in  the  laboratory  at  their  rated  voltage 
and  current,  it  was  felt  that  they  should 
be  checked  on  the  operating  system  in 
order  to  verify  the  results  or  to  dis- 

•Extracted  from  paper  to  Wisconsin  Utili¬ 
ties  Association.  See  Electrical  World. 
March  2  and  May  11,  1936. 


A  three-phase  “shot”  cleared  by 
Deion  flashover  protectors 


The  smoke  is  not  characteristic  of 
usual  operation,  that  is,  not  so  much 
as  appears  in  this  picture.  In  many 
instances  in  the  Milwaukee  tests  the 
protectors  operated  with  very  little 
smoke. 


cover  any  factors  which  had  not  been 
given  sufficient  consideration  in  the 
laboratory. 

The  maximum  current  available  for 
testing  was  nearly  3,000  amp.,  which 
was  obtained  from  a  60,000-kva.,  three- 
phase  transformer  bank  at  Lakeside 
generating  station,  while  the  minimum 
of  1,000  amp.  was  obtained  at  Gran¬ 
ville  substation,  25  miles  away,  over  a 
line  feeding  from  a  30,000-kva.,  three- 
|)hase  transformer  bank  at  Lakeside. 
A  three-phase  test  was  made  on  a 
tower  as  shown  in  the  accompanying 
illustration,  but  the  remainder  of  the 
eleven  tests  were  made  between  “A 
phase  and  ground. 

To  initiate  the  arc,  a  No. 30  niclirome 
wire  was  drawn  through  the  pro¬ 
tector,  and  to  assure  flashover  at  high 
instantaneous  voltage  values  and  con¬ 
sequently  high  short-circuit  currents 
an  external  gap  of  approximately  5  m. 
was  included  between  the  line  and  the 
protector.  Oscillographic  records  were 
made  of  the  line  voltage  and  fault  cur¬ 
rent  of  each  test. 

Results  of  the  tests  verified  the  lab- 
oratorv  data  and  demonstrated  the 


'  Insulai’eol 
clevis 


Fuse  wire 


'Riser  wire 


Fuse  is  mounted  on  strain  insulator 
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Regulate  for  PROFIT 


Regulators  for  every 
vital  point  on  the 
feeder  at  prices  that 
make  the  investment 
pay  real  returns 


Station-typa  induction  New  branch-feeder  indue-  New  branch-feeder  step  New  branch- feeder  step 
feeder  voltage  regulator  tion  voltage  regulator  voltage  regulator  voltage  booster 


From  100%  to  as  low  as  30%— that’s  the  price 
range  of  the  2400-volt  units  shown  above 


yOLTAGE  can  be  completely  regu¬ 
lated  throughout  o  large  area  by 
dividing  the  area  into  sections  and 
adiusting  voltage  for  each  section  in¬ 
dividually.  To  take  care  of  the  different 
types  and  amounts  of  load  at  various 
points  on  the  feeder,  and  to  do  it  eco¬ 
nomically,  several  regulating  devices 
are  required. 

Individual  induction  feeder  regulators  at 
your  substations  do  a  good  |ob  and  are 
fully  adequate  for  feeders  confined  to 
medium-  and  high-load-density  areas. 
Branch-feeder  regulators  supplement 
substation  regulation  in  the  light-load- 


ENERAL  m  ELECTRIC 


density  sections  of  a  feeder,  at  a  cost 
consistent  with  revenue. 

Now,  for  the  first  time,  the  necessary 
devices  are  available.  The  8-POINT 
PLAN  for  Profitable  Voltage  Regu¬ 
lation  provides  equipment  for  an  eco¬ 
nomically  sound  solution  of  the  complex 
problem  of  complete  system  voltage 
regulation.  To  obtain  a 
folder  containing  the 
Plan,  call  the  nearest  |  j 

G-E  sales  office  or  ad-  motitaLli  . 
dress  General  Electric,  ,  regu^Iom  I 
Dept.  6L-201,  Schenec- 
tady,  New  York. 
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In  the  past  four  years  there  have 
been  only  six  major  cases  of  system 
disturbance  which  affected  the  network 
and  caused  protector  operations.  In 
no  case  was  service  to  a  customer  in¬ 
terrupted.  No  difficulties  have  been 
experienced  with  the  operation  of  220- 
volt  motors  on  the  208-volt  system. 


Cleans  Up  After 
Tree  Trimming 

The  strenuous  work  of  cleaniii<;  up 
after  a  tree-trimming  job  is  greatly 
lightened  by  use  of  the  special  truck 
shown,  according  to  the  Union  Gas  & 
Electric  Company,  Cincinnati.  So 
pleased  was  the  tree-trimming  depart¬ 
ment  with  the  first  truck  that  two  more 
trucks  were  ordered.  The  feature  of 
the  truck  is  the  oversize  tailgate  which 
lets  down  to  the  ground  so  brush  can 
he  easily  loaded.  It  is  raised  by  a 
power-operated  windlass,  which  crams 
the  brush  into  the  truck  so  more  refuse 
can  be  carried  than  would  otherwise 
be  the  case. 

Another  unconventional  part  is  the 
sliding  canopy  which  replaces  the 
customary  tarpaulin,  reported  to  wear 
out  rapidly  from  constant  flapping 
and  rubbing  in  the  breeze.  The  can¬ 
opy  slides  forward  over  the  driver's 
.seat  when  an  open-type  truck  is  de¬ 
sired.  In  the  side  compartments, 
which  are  of  conventional  design,  are 
carried  saws  and  pruning  knives. 

The  body  was  designed  jointly  by 
Fred  Heinlein,  Charles  Hawk  and 
George  Hausman,  of  the  utility  com¬ 
pany,  and  built  by  the  American 
Coach  &  Body  Company,  Cleveland. 
It  is  mounted  on  a  2-ton  Dodge 
chassis. 


Smooth  voltage  regulation  on  Boston  spot  network  system 
Fluctuating  power  loads  (note  ammeter  chart)  were  easily  absorbed  without  disturbing 
lighting  service  on  the  same  mains. 


^^Spot”  Networks 
Increasing 

Development  of  spot  networks  in 
the  downtown  area  served  by  the  Bos¬ 
ton  Edison  Company  has  increased  to  a 
point  where  there  are  now  three  groups 
of  1 20-208-volt  secondaries  tied  togeth¬ 
er,  with  nine  vaults  and  an  aggregate 
installed  transformer  capacity  of  7,350 
kva.  J.  F.  Maxwell  of  the  company’s 
electrical  engineering  department  re¬ 
ports  that  while  the  increment  cost  of 
an  individual  alternating-current  serv- 


Tree  trimming  work  lightened  by  use  of  this  truck 
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FOR  FINE  c:::^^vea.tance 

USE  C-E  RIPPLED  STREET- LIGHTING  GLASSWARE 


Street  lighting  is  the  showcase  of  the  power  company  —  it  is  the  most  conspicuous  example  of 
the  service  your  company  gives.  Make  the  most  of  its  appearance — use  high-quality  glassware 
globes  that  are  uniform  in  color,  strength,  and  appearance.  General  Electric  rippled  glassware 
is  better  looking  by  day  and  by  night.  General  Electric,  Schenectady,  N.  Y. 


GENERAL 


500-153 
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Plus  Light  for  Work 

By  WALTER  STURROCK 

Illuminating  Engineer 
General  Electric  Company, 

Nela  Park,  Cleveland 

During  the  past  few  years  a  new 
concept  of  artificial  lighting  has  come 
into  widening  appreciation.  This  con¬ 
cept,  Born  from  researches  in  seeing, 
proposes  the  use  of  lighting  in  scien¬ 
tifically  prescribed  amounts  for  every 
visual  task,  in  order  that  human  en¬ 
ergy  and  human  eyesight  may  be  con¬ 
served. 


ta)  Small  dctp-bowl  (b) Porcelain-enameled  „  .  (d ) Glasstcel  (c)  Mtrrored-glass 

aluminum  reflector  deep-tiowt  reflector  vc)  K-l-.M.aome  diffuser  spotlight 


A  & 


(f)  Aluminum  spotlight  (g)Mirrored-glas»  (h)  Small  portable  (i) Chromium-plated  ( j)EnameIed-steel 
v»ith  louvres  spotlight  (medium  aluminum  floodlight  cower  glass  angle  reflector 

beam)  with  cover  glass 


nmss\ 


30  40  S0  60  70  80  90K)OIIOI20I30I40I50I60I70I80 
t  Cahclivt  af  Ctnfir  of  Btum  on  Plano  Normal  to  Btam 


Fig.  1 — General  types  of 
reflectors  for  supplemen¬ 
tary  lighting 

Approximate  distribution 
curves  are  shown.  From  the 
manufacturer’s  curves  are 
calculated  the  curves  In  Fig. 
2,  giving  the  Intensity  on 
working  surfaces  at  different 
separations. 


Fig.  2 — Work-plane  light¬ 
ing  intensity  versus  separa¬ 
tion  from  light  source 

Coding  of  curves  refers  to  re¬ 
flectors  so  labeled  in  Fig.  1 
and  to  size  of  lamp  used 
therein.  For  example,  a-25 
represents  reflector  a  with  a 
25-watt  lamp,  etc.  Field 
nf  application  is  determined 
by  spread  of  beam  as  shown 
in  Fig.  1.  Dotted  lines  on 
chart  at  1.5  and  2.5  ft.  separa¬ 
tion  indicate  region  where 
spill  light  may  shine  directly 
in  worker’s  eyes. 


tion  due  consideration  must  be  given 
to  the  following  factors: 

(a)  Desirable  distance  from  unit  to  work. 

(b)  Level  of  illumination. 

(c)  Size  of  area  to  be  lighted. 

(d)  Proper  shielding  of  light  source  to 

eliminate  direct  glare. 

(e)  Satisfactory  size  of  equipment  for  speci¬ 

fied  location. 

To  meet  requirements  a  and  b  con¬ 
sult  the  accompanying  curves.  After 
this  study  is  complete  and  certain 
equipments  are  selected  as  meeting  the 
foot-candle  requirements  a  final  judg¬ 
ing  should  be  made  on  the  basis  of 
items  c,  d  and  e.  For  example,  re¬ 
flector  f-150  provides  about  the  same 
illumination  as  reflector  e-100,  but  the 
former  is  equipped  with  louvers  to 
eliminate  direct  glare,  which  would 
give  it  a  preference  over  the  latter  for 
many  industrial  applications  where 
the  units  are  suspended  a  few  feel 
above  the  eye  level. 


Each  visual  task  requires  separate 
study  before  a  lighting  prescription  is 
written.  In  the  case  of  rough  manu¬ 
facturing  processes  involving  fairly 
large  materials  10  foot-candles  is  ade¬ 
quate,  but  where  seeing  tasks  are  crit¬ 
ical,  as  in  extra  fine  grinding,  inspec¬ 
tion  of  small  metal  parts  and  sewing 
on  dark  goods,  several  hundred  foot- 
candles  is  desirable.  In  many  in¬ 
stances,  where  the  seeing  tasks  are 
confined  to  a  small  area,  the  most 
practical  way  to  provide  the  neces¬ 
sary  foot-candles  is  by  use  of  localized 
lighting  to  supplement  the  general 
illumination.  Where  such  lighting  is 


employed  care  must  always  be  taken 
to  insure  reduced  contrast  conditions 
between  the  point  of  work  and  sur¬ 
rounding  areas  by  providing  a  suflh- 
cient  amount  of  general  illumination. 
This  is  accomplished  by  providing  at 
least  one  foot-candle  of  general  illumi¬ 
nation  for  every  10  foot-candles  of 
supplementary  lighting. 

Some  of  the  general  types  of  reflec¬ 
tors  which  may  be  used  for  supple¬ 
mentary  lighting  are  shown.  Various 
methods  of  mounting  are  available — 
adjustable  ceiling,  wall,  table  and 
floor  bracket  lamps.  In  selecting  the 
proper  unit  for  a  particular  applica- 


Electric  Furnace 
Cuts  Steel  Cost 

Installation  of  a  2,500-kva.  electric 
furnace  of  three  to  four  tons  per  hour 
capacity  in  the  Anniston,  Ala.,  plant 
of  the  Kilby  Car  &  Foundry  Company 
has  resulted  in  a  saving  of  about  $4  a 
ton  in  the  cost  of  small  billet-sized 
ingots  for  its  rolling  mills,  accord¬ 
ing  to  the  Pittsburgh  Lectromclt  Fur¬ 
nace  Company. 

Power  for  the  furnace  is  supplied 
from  the  44,000-volt  lines  of  the  Ala¬ 
bama  Power  Company.  A  yearly  en- 
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plant  layout.  For  example,  when 
changes  were  necessary  in  one  of  the 
buildings  at  the  Oleum,  Calif.,  refinery 
to  provide  power  for  the  machinery 
for  canning  a  new  brand  of  lubricat¬ 
ing  oil  the  existing  circuits  in  the 
building  were  easily  and  quickly 
adapted  for  the  new  service. 

As  shown,  conduits  carried  in  the 
ceiling  were  extended  downward  to 
serve  the  new  equipment,  low-voltage 
distribution  enabling  both  power  and 
control  leads  to  be  carried  in  the  same 
conduit.  Obviously,  when  future 
changes  are  necessary,  the  location  of 
electrical  outlets  can  be  practically 
disregarded  as  the  machines  can  be 
moved,  rearranged  or  increased  in 
number  and  the  electrical  installation 
can  be  made  to  accommodate  the  new 
layout  with  a  minimum  of  expense. 

• 

Automatic  Control 
Improves  Distillate 


separate  motor  circuits  plus  overhead  distribution  enable  future  changei 


By  modernizing  its  gas-fired  stills 
with  130  strip-type  electric  heaters 
and  automatic  temperature  control, 
the  Kessler  Chemical  Company,  Phil¬ 
adelphia,  obtained  more  positive  tem¬ 
perature  control,  reduced  production 
time  and  secured  a  better  product  at 
no  increase  in  cost. 

Previous  close  watching  necessary 
to  insure  the  exceptionally  close  tem¬ 
perature  regulation  is  now  unneces¬ 
sary.  With  the  automatically  con¬ 
trolled  electric  heaters  the  still  can  be 
charged  and  the  power  turned  on  au¬ 
tomatically  about  midnight  to  raise 
the  temperature  of  the  distillate  to  the 
boiling  point  by  the  time  the  day  shift 
arrives. 


ergy  consumption  of  about  7,000,000 
kw.-hr.  is  expected  with  the  furnace, 
which  uses  about  550  kw.-hr.  per  ton 
of  single  slag  basic  steel. 

Ingots  from  the  furnace  are  rolled 
direct  into  finished  merchant  bars, 
bolt  iron  or  concrete  reinforcing  bars 
at  one  heating.  This  eliminates  the 
intermediate  losses  of  heating  larger 
ingots  for  blooming,  cropping  blooms 
and  reheating  and  rerolling. 

Inch  round,  hot-rolled  steel  bars 
from  the  “Lectromelt”  furnace  can  be 
bent  flat  upon  themselves,  cold,  with¬ 
out  cracking,  it  is  claimed.  Similar 
results  can  be  obtained  with  threaded 
bars. 


Ordinary  country  scrap  or  bundled 
steel  and  “crops”  are  used.  Steel  is 
reduced  to  0.025  phosphorus  by  the 
one  slag  process,  cast  in  iron  ingot 
molds  and  rolled  to  size. 

Overhead  Circuits 
More  Flexible 

Paradoxically,  an  almost  inflexible 
rule  of  Union  Oil  Company  plant  engi¬ 
neers — that  every  electric  motor  shall 
be  individually  controlled  by  a  sepa¬ 
rate  circuit  from  a  distribution  cen¬ 
ter — makes  for  an  extremely  flexible 


Electric  furnace  in  Kilby  Car  &  Foundry  Company  plant 
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Miniature  Road  Tests 
Highway  Lighting 


was  concerned,  but  did  not  look  in  propor¬ 
tion.  A  5ix7i-in.  section  w'as  selected  to 
improve  appearance,  and  while  there  was 
little  difference  in  weight  between  this 
larger  wood  section  and  steel,  certain  ad¬ 
vantages  were  claimed  for  wood.  Consider¬ 
able  research  on  the  insulating  value  of 
wood  had  been  done  by  0.  A.  Austin  of  the 
Ohio  Insulator  Company,  and,  based  on  his 
tests,  it  was  finally  decided  to  use  the  large 
section,  making  the  top  and  bottom  arms 
11  ft.  long  and  the  center  arm  13  ft.  long. 

As  the  line  operates  at  44  kv.  and 
runs  at  an  elevation  of  5,5(X)  ft.,  four 
10-in.  disk  type  insulators  v/ere  con¬ 
sidered  necessary  in  suspension,  or 
five  in  strain,  if  steel  arms  were  used. 
With  wood  arms,  tests  showed  that 
three  insulators  in  suspension  and  four 
in  strain  would  be  satisfactory.  This 
resulted  in  considerable  savin};  in  in- 


Circuit  Doubled 
for  More  44-Kv.  Load 


In  an  effort  to  evaluate  the  alulitv 
of  drivers  to  distiiifiuish  details  in 
roads  illuminated  b\  incandescent  and 
sod  um-vapor  lamps  a  roadway  on  J 
scale  has  been  built  under  the  direc¬ 
tion  of  \V  ard  Harrison  of  the  General 
Flectric  (iompan\  at  .\ela  Park,  Ohio. 

This  road,  the  surface  of  which  is 
250  ft.  long,  represents  about  2.(K)(I 
ft.  of  street.  The  model  highway  has 
been  equipj)ed  with  several  similar 
systems  of  incandescent  and  sodium- 
vapor  lamps,  which  give  about  equal 
illumination  on  the  surface  of  the 
street  and  about  the  same  amount  of 
light  toward  the  eyes  of  the  observer. 

In  making  the  observations  the  sub¬ 
ject  is  .seated  at  the  end  of  the  street 
in  a  position  relative  to  the  road  sur¬ 
face,  similar  to  that  which  he  would 
occupy  in  the  «h  i\er's  seat  of  an  auto¬ 
mobile.  Objects  or  obstructions  are 
then  exposed  to  the  observer’s  view  at 
a  considerable  distance  down  the  street 
and  after  a  few  seconds  observation  he 
is  called  upon  ti»  tell  what  he  saw. 
This  process  is  repeated  for  each  of 
the  lighting  systems  to  be  tested  and 
the  observations  are  compared. 

In  preliminary  tests  errors  under 
sodium  light  are  indicated  to  be  some¬ 
what  less  frequent  than  under  incan 
descent  lielit.  it  is  stated. 


By  R.  J.  UORFIELD 

.\ssistant  Electrical  Engineer 
rtah  Copper  Company,  Garfield. 

Faced  in  1928  with  the  problem  t»f 
delivering  more  power  to  a  fully  elec¬ 
trified  mine  over  a  single-circuit,  41- 
kv.  line  it  was  decided  to  rebuild  for 
two  circuits.  The  result  is  that  out¬ 
ages  have  been  five  in  six  years  of 
operation,  against  an  average  of  ten 
per  year  for  the  original  construction 
of  1913  (see  illustration). 

The  line  originally  consisted  of 
three  No.  2  medium  hard-drawn 
stranded  copper  conductors,  supported 
by  pin-type  insulators.  The  recon¬ 
structed  line  is  shown  at  right  and 
consists  of  six  No.  2  medium  hard- 
drawn  stranded  copper  conductors, 
supported  by  10-in.  disk-type,  suspen¬ 
sion  insulators. 

When  contemplating  the  change, 
consideration  was  given  to  the  follow¬ 
ing  possible  solutions: 

1.  Replacing  original  conductors  with 
No.  2/0  conductors,  using  same  insulators 
and  towers. 

2.  Building  a  new  line  to  parallel  the 
original,  using  wood  poles  and  either  pin  or 
disk  type  insulators. 

3.  Same  as  (2)  except  duplicating  original 
steel  towers. 

4.  Convert  original  single-circuit  line  into 
a  two-circuit  line,  using  either  pin  or  disk 
type  insulators. 

Continuity  of  service  was  of  prime 
consideration.  While  the  first  propo¬ 
sition  was  the  cheapest,  it  w’ould  still 
be  a  single-circuit  line  of  no  greater 
reliability,  and  yvas  rejected  for  that 
reason. 

The  second  and  third  propositions 
required  a  new  right-of-way,  and  as 
this  line  traverses  a  very  mountainous 
section  for  the  last  6  miles  securing 
a  new  right-of-way  through  this  .sec¬ 
tion  did  not  prove  economical. 

The  first  thing  necessary  was  the  design 
of  a  7i-ft.  top  extension  to  fit  the  original 
lower,  as  the  original  line  was  strung  to  a 
minimum  clearance.  In  the  design  of  this 
extension  the  use  of  3-in.  channels  was  con¬ 
sidered  for  arms,  hut  as  the  change  was  to 
be  made  in  the  field,  and  all  materials  had 
to  be  packed  to  the  tower  locations,  every 
effort  was  made  to  reduce  bulk  and  weight. 
This  effort  led  to  the  consideration  of  wood 
for  arms  instead  of  steel.  A  3Ix4i-in.  wood 
arm  proved  sati<factor>-  as  far  as  loading 


.Same  towers  extended  and  suspension 
insulators  substituted 

Left — 1913  line.  Right — 1928  line. 
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UP  IN  A  JIFFY...  REACHES  EVERYWHERE 
GIVES  OVER  100  WORKING  POSITIONS 


SPEEDY  adaptability — this,  next  to  low  first-cost,  is  the  big 
thing  about  the  Murray  Crowsnest.  One  man  can  operate  it — 
set  it  up  and  swing  through  a  full  360°  at  ten  different  angles  of 
inclination.  Weighs  only  335  lbs.  and  can  be  mounted  on  any  light 
_  commercial  truck.  Easily  demounted  by  removing  king  bolt,  thus 

OO  freeing  truck  for  other  uses.  Used  by  leading  utility  companies  for 
^  lamp  servicing,  line  work,  tree  trimming,  painting  standards,  wire 

inspection.  Write  for  interesting  16-page  photographic  booklet. 

FOB  BROOKI  YN,  N.  Y.  METROPOLITAN  DEVICE  CORPORATION 

1250  ATLANTIC  AVENUE,  BROOKLYN,  N,  Y. 

MIIIRAV  DEMOUNTABLE  CROWSNEST 
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F  O.B.  BROOKLYN,  N.  Y. 


HIIWOTWl 


“SPOTTING" 
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tion  is  heated  by  current  from  two  dry 
cells.  The  emf.  of  the  couple  is  a 
measure  of  the  temperature  difference 
and  the  faster  the  rate  of  air  move¬ 
ment  the  less  the  temperature  differ¬ 
ence.  Current  value  is  measured  by 
potentiometer  and  adjusted  to  the  de¬ 
sired  value  by  rheostat.  The  resulting 
thermocouple  emf.  is  converted  di¬ 
rectly  to  air  velocities  in  feet  per 
minute.  The  lower  limit  of  accuracy 
is  at  about  8  to  10  ft.  per  minute; 
above  this  level  an  error  of  10  per 
cent  or  less  may  be  expected.  The 
instrument  is  calibrated  from  0  to 
1,000  ft.  per  minute  by  rotating  in  still 
air  at  known  velocities. 


Properties  of  Cadmium-Copper  Conductor 


Steel-Cored 
Aluminum 
0. 1  sq.in. 
71.173-71.076 
0.574 
9,270 
4,500 
2.06 
0.304 
10. 5x10-* 
12.8x10* 


Hard-drawn  Cadmium 
Copper  Copper 

0.1  sq.in.  0. 1  sq.in. 
71.136  71.146 

0.408  0.438 

5,870  9,440 

2,935  4,500 

2.0  2.1 

0.399  0.458 

9.2x10-*  9.2x10-* 

18x10*  18x10* 


Equivalent  copper  section . 

Stranding . 

Over-all  diameter . 

Ultimate  tensile  strength . 

Assumed  max.  tensile  strength . 

Factor  of  safety . 

Weight  per  foot . 

Coefficient  of  expansion  per  deg.  F . 

Modulus  of  elasticity  sags  on  600-ft.  span 


cent  of  the  conductivity  of  lEC  stand-  ducts  symmetrically  placed  around  the 
ard  annealed  copper,  it  is  claimed.  periphery  of  the  machine  to  cool  the 

A  master  alloy  is  first  produced  recirculated  air.  Heated  air  from  the 

which  usually  contains  about  equal  vent  duct  passes  through  the  coolers 
parts  of  cadmium  and  copper.  Suit-  to  the  external  sheet  steel  housing  and 

able  quantities  of  this  alloy  are  then  then  is  directed  upward  to  the  re-entry 

added  to  the  copper  in  the  molten  at  the  top. 

state;  the  cadmium  goes  immediately  Headroom  was  reduced  by  3^  ft.  by 
into  solution  and  the  alloy  is  cast  into  telescopic  design  of  the  exciters.  The 

bars  and  drawn  into  wire  in  the  usual  armature  is  attached  to  the  alternator 

way.  rotor  at  the  top.  The  pilot  exciter 

Wire  made  in  this  manner  is  harder  armature  is  inside  the  main  exciter 

than  ordinary  copper  and  has  a  higher  rotor, 
annealing  temperature,  which  within  • 

limits  increases  v/ith  increasing  cad¬ 
mium  content.  High  annealing  tern-  ElcCtric  Anemometer 
perature  combined  with  good  thermal  ^  •  •  • 

conductivity  and  high  melting  tern-  lOF  Air  Conditioning 
perature  insures  a  minimum  of  dam¬ 
age  to  conductors  by  flashover  at  Air  stream  velocities  are  important 
insulators  or  by  span  contact.  indexes  of  the  efficacy  of  air  condi- 

As  a  high-tensile  conductor  a  cad-  tioning.  To  measure  these  velocities 
mium-copper  cable  is  slightly  more  Hukill  of  the  Bureau  of  Agri- 

costly  than  those  built  up  from  ma-  cultural  Engineering  has  devised  a 
terials  varying  widely  in  electrical  simple  electric  anemometer  which 
and  mechanical  properties,  it  is  stated,  probably  is  useful  for  air  currents  in 
For  a  given  conductivity  the  diame-  direction.  It  has  been  used  suc- 

ter  of  a  cadmium  conductor  is  usually 
less  than  other  high-tensile  cables. 

The  ice  and  wind  loadings  are  there-  / 

fore  a  minimum,  and  since  the  latter  /  / 

consideration  is  one  of  the  more  im-  /'  f  ^  \ 

portant  factors  governing  the  strength  \  I 

of  the  supporting  structures,  the  \(  \ 

of  the  cadmium-copper  conductor  m  ^ 

may  result  in  an  appreciable  saving 
support  and  foundation 


Service  Tests  Made 
on  Fused  Cutouts 


In  determining  the  most  suitable 
type  drop-out  disconnect  switch  to  use 
in  9,000  miles  of  rural  line,  the 
Hydro-Electric  Power  Commission  of 
Ontario  conducted  a  series  of  tests  on 
twelve  different  switches  of  five  dif¬ 
ferent  makes.  These  tests,  as  reported 
by  R.  E.  Jones,  assistant  engineer  of 
the  commission,  in  the  January  “Bul¬ 
letin,”  were  divided  into  five  parts: 
(1)  Short  circuit,  3,000  amp.;  (2) 
heat  run;  (3)  radio  interference;  (4) 
flashover;  (5)  engineering  inspection 
as  mounted  on  crossarm. 

Ten  fuses  were  used  in  sizes  of  10 
and  50  amp.,  as  far  as  possible  with 
open-type  switches.  The  first  eight 
fuses  were  of  a  tension  type  standard¬ 
ized  for  use  by  the  commission.  These 
were  followed  by  fuses  made  by  the 
manufacturers  of  the  switch  under 
test.  For  these  fuses  a  fresh  cartridge 
was  installed. 

The  following  points  were  noted  in 
the  tests  as  reported: 

Fuse  cartridges  should  be  heavy  with  a 
large  bore.  The  necessity  for  a  small  Iwre 
to  clear  the  arc  in  light  overloads  is  elimi¬ 
nated  by  mechanical  opening  of  the  circuit 
with  the  dropping  cartridge.  If  the  car¬ 
tridge  has  an  open  top,  the  opening  should 
be  in  line  with  the  bore.  It  was  found  that 
the  upper  part  of  the  fuse  leader  will  be 
come  jammed  at  this  point  if  the  opening  is 
perpendicular  to  the  bore. 

Motion  picture  showed  that  one  switch 
cleared  its  arc  before  it  dropped  open.  This 
results  in  little  burning  of  the  contacts. 

It  was  found  that  some  of  the  switches 
dropped  the  cartridges  to  the  ground  under 
heavy  short-circuit  conditions. 

The  hanger  bracket  should  be  designed  to 
withstand  a  heavy  recoil. 

With  the  closed-box  type  disconnect  it 
was  found  that  changes  in  design  were 
necessary  to  prevent  the  burning  gas  from 
the  lower  end  of  the  cartridge  getting  back 
into  the  box  and  shattering  the  porcelain. 


New  Air  Circulation 
AidsT.V.A.Generators 


Thermocouple  tells  air  velocities  for 
refrigeration  and  air  conditioning 

U.  S.  Bureau  of  Agricultural  Engineer¬ 
ing  uses  a  simply  coni  tructed  device. 


Cheaper  foundation  design  resulted  cessfully  in  studying  horizontal  air 
for  the  T.V.A.  Westinghouse  vertical-  movement  in  refrigerator  cars  where 
shaft  generators  (56,000  kva.)  by  tak-  velocities  range  from  10  to  100  ft.  per 

ing  in  the  air  at  the  top  and  thus  minute. 

eliniinating  the  usual  return  ducts  at  The  anemometer  consists  of  a  ther- 

the  bottom.  It  w'ill  take  800  gal.  per  mocouple,  both  junctions  of  which  are 

minute  of  25  deg.  C.  water  in  the  exposed  to  the  air  stream.  One  junc- 
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ORAIVGEBURG  FIBRE  i:  ~  time-tested  in  42  years'seruice 


GENERAL  ELECTRIC 
SUPPLY  CORPORATION 


ELECTRIC  COMPANY 


rin 

1  The  Fibre  Conduit  Company  •  ORANGEB 

URG,  N.  Y. 

n 
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APPLIANCES,  LIGHTING  AND  POWER  •  DOMESTIC  •  COMMERCIAL  •  INDUSTRIAL 


Cost  Trend  Favons 
Purchased  Power 


Despite  all  that  may  have  been  said 
in  the  last  few  years  purchased  ele<  - 
tric  power  is  in  a  better  competitive 
position  than  it  has  been  in  a  lon^ 
while.  The  accompanying  chart  tells 
the  story. 

For  instance,  in  the  last  two  years 
the  average  price  of  bituminous  coal 
has  increased  almost  30  per  cent.  The 
average  price  of  fuel  oil  at  the  refinery 
has  increased  in  the  last  eighteen 
months  more  than  100  per  cent.  The 
cost  of  labor  in  electric  lighting, 
power  and  gas  plants  has  increased 
almost  17  per  cent  in  the  last  eighteen 
months.  These  data  are  taken  from  the 
ligures  published  by  the  United  States 
Department  of  Labor.  The  cost  of 
federal  government  per  capita  in  the 
United  States  has  increased  over  100 
j)er  cent  in  the  last  two  years,  suggest¬ 
ing  the  future  trend  of  taxes  of  all 
kinds.  And  while  all  of  these  factors 
which  go  to  make  up  the  cost  of  power 
in  an  isolated  power  plant  have  in¬ 
creased,  the  average  cost  of  purchased 
power  as  published  by  tlie  Edison 
Electric  Institute  has  decreased  by  10 
j)er  cent. 


What  sodium-vapor  lamps  are  doing  on  the  main  highway  near  Gedde 


were  located  27^  ft.  above  the  road¬ 
way. 

The  Geddes  Town  Board  last  Au¬ 
gust  replaced  ten  of  the  4,000-lumen 
incandescents  with  ten  10,000-lumen 
sodium  vapor  lamps  in  General  Elec¬ 
tric  fixtures  installed  on  the  existing 
6-ft.  brackets,  lowered  to  bring  the 
lamp  23  ft.  above  the  road.  The  aver¬ 
age  spacing  was  about  235  ft.  with  the 
lamps  all  on  one  side  of  the  road  and 
about  14  ft.  from  the  edge. 

Shortly  after  the  lamps  were  turned 
on  the  committee  on  automobile  acci¬ 
dent  prevention  of  the  New'  York  State 
Bar  Association  had  a  meeting  in  the 
city  of  Syracuse.  During  the  evening 
the  members  of  this  committee  went 


FMAMJJ  ASONDJFMAMJJASONDJFMAMJJASONDJ 
1932  1933  I93A 


Purchased  power  cost  declines,  while  costs  of  other  power  rise 
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Plenty  of 

JluH-Tw 

Hot  Water 

when  the  Heater  has  a  Tank  of 
Non-Rust  EVERDUR 

Purchasers  of  automatic  water  heaters  want  rust-free  hot  water, 
and  plenty  of  it . . .  not  for  just  a  few  years,  but  indefinitely.  And 
only  a  tank  that  cannot  rust  will  satisfy  this  requirement. 

Everdur  .  .  .  the  ideal  metal  for  tanks  ...  is  nearly  all  copper, 
made  as  strong  and  tough  as  steel  by  a  special  alloying  process. 
Yet  it  is  immune  to  rust.  Since  it  welds  as  readily  as  steel, 
Everdur  makes  possible  the  economical  production  of  non-rust 
tanks  by  welding— the  sturdiest  type  of  construction  employed 
by  tank  makers.  In  addition  to  its  great  strength  and  corrosion 
resistance,  Everdur  is  highly  ductile — a  combination  of  proper¬ 
ties  which  enables  Everdur  tanks  to  undergo  successfully  the 
most  drastic  tests. 

And  Everdur  tanks  are  time-tried.  Thousands  of  them . . .  rang¬ 
ing  in  size  from  one  to  20,000  gallons  capacity ...  are  in  various 
types  of  service.  Leading  makers  of  automatic  water  heaters 
standardize  on  Everdur  for  rust-proof  models.  This  quality 
equipment,  by  providing  rust-ffee,  trouble-free  service,  offers  the 
public  long  life  at  low'  cost. 


THE  AMERICAN  BRASS  COMPANY 

General  Offices:  Waterbury,  Conneaicut 
Offices  and  Agencies  in  Principal  Cities 


EVERDUR  METAL 
"Eveidur”  is  a  registered  trade-mark 
identifying  products  of  The  American  Brass 
Company,  made  from  alloys  of  copper, 
silicon  and  other  elements. 


EVERDUR  METAL  for  TANKS 

RUSTLESS  AS  COPPER .  . .  STRONG  AS  STEEL 
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in  a  group  to  see  the  new  sodium 
lighting.  They  were  very  much  im¬ 
pressed  with  it. 

The  first  installation  of  sodium 
lights  on  this  road  was  so  satisfactory 
and  such  favorable  commwit  was  re¬ 
ceived  by  the  company  and  the  Town 
Board  that  in  February,  1935,  fifteen 
additional  10,000-lumen  sodiums  re¬ 
placed  the  balance  of  the  incandes- 
cents.  The  present  strip  of  sodium 
vapor  illumination  is  5,800  ft.  long. 
Negotiations  now  under  way  indicate 
the  possibilities  of  having  this  form 
of  illumination  extended  an  additional 
4  miles  along  the  same  route. 

Charles  R.  Tindall,  supervisor  of 
the  Town  of  Geddes,  says: 

The  Geddes  Town  Board  appreciates  that 
one  of  the  biggest  problems  confronting  the 
American  people  today  is  the  mounting  toll 
of  deaths,  injuries  and  property  damage  on 
highways.  Our  investigations  reveal  that  at 
least  one-third  of  the  deaths  and  accidents 
on  streets  and  highways  can  be  eliminated 
at  night  with  better  street  and  highway 
lighting. 


Floor  temperature. 
I  {tinder  brooder) 


uckent70use\ 


Room  temperature  in^t 


Outside  temperature- 


14  15  16  17  18  19  2  0  21  22  23  24  25  2  6  27  28  29  30  31  1  2  3  4  5  6  7  8  9  10 
December  Joinuoiry 


Temperature  changes  slight  under  electric  brooder 


I.E.S.  Checks  on 
Lighting  Sales 


A  questionnaire  sent  by  the  Illu¬ 
minating  Engineering  Society  to  189 
utilities  now  operating  435  lighting 
service  units  brought  this  data  from 
116  companies: 

Lighting  bureaus  operating  as  sales 

units .  100 

Bureaus  with  architects’  service .  81 

Bureaus  with  home-lighting  divisions  73 
Bureaus  offering  wiring  information..  44 
Companies  selling  lighting  equipment.  12 

The  annual  value  of  a  kilowatt  of 
commercial  lighting  load  was  reported 
from  $50  to  $60  by  61  per  cent  of 
these  bureaus.  Domestic  lighting  rev¬ 
enues  was  estimated  by  63  per  cent  of 
the  companies  between  $25  and  $35. 
Six  companies  reported  “eyesight 
councils”  organized. 


More  Employee 
Saturation  Data 

Since  publishing  the  tabulation  list¬ 
ing  the  saturation  of  electric  ranges 
among  power  company  employees  on 
some  28  systems  more  data  have  come 
in.  This  covers  in  some  cases  also 
saturation  of  electric  water  heaters 
and  refrigerators  among  employees  of 
the  utilities.  This  further  information 
is  given  in  the  accompanying  table, 
together  with  water  heater  and  refrig¬ 
erator  figures  for  several  companies 
whose  range  saturation  was  reported 
before  and  is  here  repeated. 

These  data,  though  covering  only 
the  few  companies  which  appear  to 
have  made  a  study  of  employee  satura¬ 
tion,  have  apparently  stimulated  inter¬ 
est,  for  a  number  of  other  utilities 
write  that  they  are  now  checking  up. 
If  this  leads  to  selling  more  of  these 
major  appliances  to  company  people 
the  effort  will  be  well  spent,  for  it  is 
poor  advertising  for  electricity  in  the 
home  when  electrical  men  themselves 
do  not  use  them. 


Saturation  of  Major  Appliances  Among  Power  Company 

Employees 


■Water  Heatere- 


. — Refrigerators — - 

%  of 

%  of  All  % 
All  Emp.  Over 
Emp.  &  Fam.  $200 
68  ..  97 


uvaii  ruwt;r  ql  .  . 

Washington  Water  Power,  Spokane. . . 
Minnesota  Power  &  Light,  Duluth .... 
Southwestern  Gas  &  Elec.,  Shreveport 

Gulf  States  Utilities,  Beaumont . 

West  Texas  Utilities,  Abilene . 

Southern  Cal.  Edison,  Loe  Angeles. . . . 

Pacific  Power  A  Tight,  Portland . 

Hartford  Electric  Light . 

El  Paso  Electric . 

Cumberland  County,  Portland  Power 

A  Light . 

Tampa  Electric . 

Detroit  Edison . 
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THE  NEW 

TYPE  C 
S&C  FUSE 


CLIP  AND  MAIL  THIS  COUPON 


SCHWEITZER  &  CONRAD.  Inc., 

4435  Ravenswood  Ave.,  Chicago,  III. 

Please  send  copy  of  Bulletin  200-C  on  Type 
C  Hish  Interruptins  Capacity  Fuses  to 

Name . 

Street  Address . 

City  &  State . 


SCHWEITZER  &  CONRAD,  Inc. 

4435  RAVENSWOOD  AVE. 

CHICAGO,  ILL. 


Offers  Even  GREATER 

Interrupting  Capacity 

New  Features  of  desi9n  and  construction  are  incor¬ 
porated  in  the  Type  C  Fuse — providing  greater  interrupt¬ 
ing  capacity. 

When  the  fuse  blows,  the  arc  extinguishing  liquid  is 
forced  into  an  arcing  chamber,  clearing  the  arc,  then  the 
spring  and  cable  assembly  collapses  establishing  a  gap 
thru  a  high  dielectric  fuse  liquid.  The  gases  formed 
in  the  arcing  chamber  during  short  circuit  are  then 
circulated  and  cooled  in  the  upper  chamber  of 
the  fuse  assembly. 

Where  short  circuit  conditions  are  extra 
severe,  the  Type  C  Fuse  is  recommended — it 
is  particularly  adaptable  for  station  service, 
industrial  plants,  for  cubicle  or  cell  structure 
installations. 

Capacities  V2  amp.  to  400  amps.,  — 
7500,  23,000  and  34,500  volts. 
.  .  .  Bulletin  200-C  mailed  on 
request. 
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luitlee  of  United  Electric  Light  &  Power 
Company.  A.  H.  Kehoe,  vice-president 
of  New  York  Edison,  was  elected  to  the 
board  of  United  Electric  Light  &  Power 
Company. 

►  Paul  Janet,  well-known  French  elec¬ 
trical  engineer,  was  elected  an  honorary 
president  of  the  International  Electro¬ 
technical  Commission  at  the  recent  meet¬ 
ing  in  Brussels. 


F.  M.  Terry  Rate  Engineer 
of  New  York  Edison 

Francis  M.  Terry,  executive  assistant, 
has  been  appointed  rate  engineer  of  the 
New  York  Edison  Company,  to  succeed 
Col.  William  B.  Jackson,  who  was  made 
rate  consultant.  A  graduate  of  Union 
College,  Mr.  Terry  has  been  associated 
with  the  company  since  1921,  when  he 
became  a  general  tester  in  the  test  de¬ 
partment,  subsequently  advancing  to  the 
position  of  foreman.  In  1923  he  was 
named  assistant  to  rate  engineer  and  in 


G.  E.  Seabury  Ketireb 
From  Bobton  Edison 

George  E.  Seabury,  superintendent  of 
the  station  engineering  department  of  the 
Edison  Electric  Illuminating  Company  of 
Boston,  has  just  retired  from  service  after 
23  years’  connection  with  that  organiza¬ 
tion.  A  native  of  Maine  and  a  graduate 
of  the  University  of  Maine,  Mr.  Seabury 
i)ecame  associated  with  the  EMison  Port¬ 
land  Cement  Company  at  the  Edison 
Laboratory,  Orange,  N.  J.  In  1906  he 
joined  the  construction  department  of  the 


►  B.  J.  Peakman,  vice-chairman  of  the 
South  Carolina  Public  Service  Commis¬ 
sion  since  last  November,  has  been 
elected  chairman.  Mr.  Pearman  has 
l)een  a  member  of  the  commission  for  the 
past  four  years.  James  W.  Wolfe  was 
named  vice-chairman. 


►  G.  H.  Palmes,  general  manager  ol 
the  Raton  Public  Service  Company  and 
of  the  City  Water  Works  Company  of 
Raton,  N.  M.,  for  the  past  eight  years, 
has  been  named  manager  of  the  new 
municipal  electrical  department  of  Fort 
Collins.  Colo. 


►  S.  0.  Hargls  of  Kansas  City  has  been 
appointed  chairman  of  the  Missouri  Pub¬ 
lic  Service  Commission  by  Governor 
Park  to  succeed  John  C.  Collet,  who  on 
September  1  will  assume  his  new  duties 
as  a  member  of  the  Missouri  Supreme 
Court.  Mr.  Hargus  has  been  counsel  for 
the  commission. 


F.  M.  Terry 


G.  F.  Seubury 


192/  chief  assistant.  Three  years  ago 
Mr.  Terry  was  transferred  to  the  office 
of  R.  B.  Grove,  vice-president,  where  he 
became  executive  assistant. 

Colonel  Jackson  had  been  rate  engi¬ 
neer  since  1920.  He  had  previously  been 
a  member  of  the  engineering  firm  of  D. 
C.  and  W.  B.  Jackson  of  Boston.  In  the 
course  of  his  career  he  has  held  execu¬ 
tive  positions  in  the  engineering  field 
with  various  electric  companies. 

David  G.  Kells,  who  has  been  con¬ 
nected  with  the  company  since  1922.  ha‘ 
been  made  assistant  rate  engineer. 


General  Electric  Company  at  Schenec¬ 
tady  and  subsequently  spent  consider¬ 
able  time  in  Europe  and  Africa  in  the 
capacity  of  assistant  general  foreman  of 
the  steam  turbine  department.  He  en¬ 
tered  the  Boston  company’s  employ  as 
construction  engineer  and  in  1917  was 
promoted  to  his  recent  position.  He  has 
been  closely  identified  with  much  of  the 
Edison  system’s  expansion  from  a  metro¬ 
politan  into  a  regional  property  and  has 
long  been  active  in  national  and  local 
engineering  societies. 


►  George  L.  Gaalaas  has  been  appointed 
by  the  Empire  Sheet  &  Tin  Plate  Com¬ 
pany  of  Mansfield,  Ohio,  sales  engineer 
of  the  electrical  sheet  department.  Fol¬ 
lowing  graduation  from  the  University  of 
Minnesota  in  1926,  Mr.  Gaalaas  became 
affiliated  with  the  Ideal  Electric  Manu¬ 
facturing  Company.  For  the  past  nine 
years  he  has  served  as  design  engineer, 
sales  engineer  and  manager  of  synchro¬ 
nous  motor  division. 


►  Chester  J.  Roberts  has  been  ap¬ 
pointed  assistant  general  manager  of  the 
Four  Wheel  Drive  Auto  Company,  Clinton- 
ville,  Wis.,  and  Robert  C.  Geffs  has 
been  named  assistant  sales  manager. 

►  T.  Russ  Hill,  vice-president  in  charge 
of  sales  and  a  director  of  Air-Way  Elec¬ 
tric  Appliance  Corporation,  has  resigned 
both  positions. 

►  Oscar  H.  Fogg,  executive  vice-presi¬ 
dent  of  the  Consolidated  Gas  Company  of 
New  York,  has  been  elected  to  the  execu¬ 
tive  committee  of  the  New  York  Edison 
Company.  R.  H.  Tapscott,  vice-president 
of  the  New  York  Edison  Company,  was 
elected  to  the  board  of  the  New  York  Edi¬ 
son  Company  and  to  the  executive  com- 


►  Nkl.son  L.  Smith,  chairman  of  the 
New  Hampshire  Public  Service  Commis¬ 
sion.  was  elected  president  of  the  New 
England  Association  of  Public  Utilities 
Commissioners  at  a  recent  meeting  held 
in  Montpelier,  Vt. 

►  A.  C.  Polk  has  established  in  Birm¬ 
ingham,  Ala.,  a  consulting  engineering 
service  to  advise  and  report  on  general 
engineering  problems,  make  investiga¬ 
tions  and  reports  for  bankers  and  indus 
tries,  review-  and  advise  on  the  engineer¬ 
ing,  design  and  construction  management 
of  hydraulic,  steam,  electric  generation 
and  transmission  and  industrial  projects 
and  make  appraisals.  Mr.  Polk  has  had 
more  than  30  years  of  general  engineer- 


►  Charles  F.  Scott,  professor  of  elec¬ 
trical  engineering  emeritus  Yale  Uni¬ 
versity,  has  been  appointed  a  member  of 
the  board  which  will  supervise  registra¬ 
tion  and  examination  of  all  types  of  en¬ 
gineers  in  Connecticut.  Mr.  Scott  has 
been  appointed  for  five  years.  Other 
members  are  Edwin  J.  Beugler,  Che¬ 
shire;  Joseph  W.  Cone,  Greenwich;  Wil¬ 
liam  K.  Simpson,  Waterbury,  and 
Charles  R.  Hoover,  Middletown.  Con¬ 
necticut  is  the  first  New  England  state 
to  adopt  this  law  which  provides  for  a 
board  composed  of  five  members  to  pre¬ 
scribe  qualifications  and  take  registra¬ 
tions  of  engineers. 
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TYPE  27FPG 

(1040  A.H.) 


STEEL^GLASS 


POWER  ensineers  and  operatins  personnel  are 
quick  to  recosnize  the  outstanding  superiority  of 
Philco  Steel-Glass  Batteries.  This  modern  combination 
of  "electrical  and  mechanical  perfection"  means  re¬ 
liable,  trouble-free,  economical  battery  service. 

Tremendous  surges  at  hiqh  rates  or  steady  low  rate  de¬ 
mands —  at  sustained  high  voltage  —  are  furnished 
equally  well  by  Steel-Glass  .  .  .  year  after  year.  You 
never  find  in  SUel-Glass  the  mechanical  weaknesses  so 
common  in  the  conventional  suspended  element  bat¬ 
tery  .  .  .  buckled  or  dropped  plates,  shifted  and 
punctured  separators,  constantly  changing  distances 
between  positive  and  negative  plates,  low  cells  .  .  . 
ALL  mechanical  limitations  on  full  capacity  so  neces¬ 
sary  in  emergencies. 

Steel-Glass  wedged,  mono-bloc  element  construction 
eliminates  such  troubles  mechanically  I 


Philco  power  batteries  are  sold  on  a  SPECIALIZED 
APPLICATION  basis.  High  or  low  rate  discharge 
requirements  find  a  special  bteel-Glass  Battery  avail¬ 
able  ...  a  combination  of  these  rates  and  Philco's 
Sales  and  Engineering  Staff  will  recommend  yet  an¬ 
other  Steel-Glass  type. 

Philco  experience  is  your  protection!  We  will  analyze 
your  present  equipment  and  future  requirements  and 
recommend  the  correct  Philco  battery  for  reliable,  long¬ 
life,  economical  operation.  THEN  Philco's  Engineer¬ 
ing  Inspection  Department  renders  periodic  service 
durinq  and  after  installation.  That  is  the  reason  for 
countless  long-life  Philco  installations. 

A  liberal  allowance  will  be  made  for  your  old  battery 
on  any  Steel-Glass  cell  from  10  A.H.  to  1040  A.H. 
Write  now  for  Catalog  2440-A  and  get  the  complete 
FACTS! 


Listen  to  Boake  Carter  over  Key  Columbia  Stations 


diamond^grid 


X  SUPER-POWER 
AUTO  BATTERIES 

A  multi-plate,  lons-life  Philco 
Diamond-Grid  Battery  for  mod¬ 
ern  car  operation.  POWER  for 
EVERYTHING— quick  starting, 
bright  lights,  auto  radio,  ac¬ 
cessories.  Also  available  for  all 
makes  of  trucks  and  buses.  The 
crowning  achievement  of  over  a 
quarter  century  of  experience 
in  building  quality  batteries. 

PHILCO,  Battery  Division,  Tioga  and  C  Streets,  Philadelphia,  Penna. 

Boston  .  Mew  York  .  Pittsburgh  •  Cleveland  •  Atlanta  •  Chicago  •  St.  Louis  •  Kansas  City  •  San  Francisco  •  Los  Angeles  >  Portland  .  Seattle 
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ing  and  construction  experience  in  re¬ 
sponsible  executive  positions  throughout 
the  United  States.  He  was  for  seventeen 
years  with  Sanderson  &  Porter,  engineers 
and  constructors  of  New  York,  in  vari¬ 
ous  capacities  from  assistant  engineer  to 
construction  manager  and  a  junior  of 
that  firm.  He  spent  nine  years  as  presi¬ 
dent  of  the  Dixie  Construction  Company 
of  Alabama  in  responsible  charge  of  all 
classes  of  construction  for  various  utility 
companies  in  Tennessee,  Alabama,  Geor¬ 
gia,  South  Carolina,  Mississippi  and 
West  Florida.  Dixie  Construction  Com¬ 
pany  was  merged  with  Allied  Engineers, 
Inc.,  of  New  York,  which  handled  con¬ 
struction  work  and  engineering  for  vari¬ 
ous  utility  companies  in  the  North  and 
South.  Mr.  Polk  was  vice-president  in 
charge  of  all  construction  operations  for 
this  company  until  November,  1931. 

►  J.  D.  Ross,  for  twenty  years  superin¬ 
tendent  of  the  Seattle  (Wash.)  municipal 
power  system,  has  been  appointed  a  mem¬ 
ber  of  the  Securities  and  Exchange 
Commission  by  President  Roosevelt.  Mr. 
Ross  will  fill  the  vacancy  left  by  the  re¬ 
tirement  of  Ferdinand  Pecora.  The  ap¬ 
pointment  is  for  five  years,  expiring  in 
1940.  Mr.  Ross  was  recently  appointed 
chief  consulting  engineer  of  the  power 
division  just  organized  by  the  Public 
Works  Administration. 

►  R.  1.  Petrie,  who  two  years  ago  re¬ 
signed  as  sales  manager  for  the  Leonard 
Refrigerator  Company  to  take  over  the 
position  of  domestic  sales  manager  for 
Kelvinator  Corporation,  has  returned  to 
the  position  of  sales  manager  for  Leon¬ 
ard.  Mr.  Petrie  is  a  veteran  of  both  the 
Kelvinator  and  Leonard  organizations, 
with  a  long  and  successful  record  of 
achievement. 

►  Dr.  William  O.  Hotchkiss  will  as¬ 
sume  his  duties  as  president  of  Rensselaer 
Polytechnic  Institute,  Troy,  N.  Y.,  on 
September  1,  succeeding  the  late  Dr.  Pal¬ 
mer  C.  Ricketts.  Dr.  Hotchkiss  has  been 
president  of  the  Michigan  College  of  Min¬ 
ing  and  Technology  for  the  past  ten  years. 

►  M.  K.  Toeppen,  who  recently  resigned 
as  chief  consulting  engineer  of  the  Michi¬ 
gan  Public  Utilities  Commission,  is  now 
with  the  Federal  Communications  Com¬ 
mission  at  Washington,  D.  C. 

►  Dennis  E.  Corey,  superintendent  of 
the  appliance  department  of  the  W'allace 
Company,  Pittsfield,  Mass.,  has  resigned 
to  become  supervisor  of  domestic  sales 
for  the  United  Electric  Light  Company, 
Springfield,  Mass. 

►  James  E.  Arthur,  who  retired  last 
January  after  25  years  of  service  with 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  as  power  sales  engineer, 
has  joined  the  sales  staff  of  the  Hygrade 
Sylvania  Corporation,  with  headquarters 
in  Boston. 


OBITUARY 


►  Henry  W.  Brubaker,  manager  of  the 
Pennsylvania  Power  &  Light  Company  at 
Lancaster,  Pa.,  died  August  20,  in  his 
fifty-fifth  year. 

►  Harry  J.  Lang,  for  30  years  manager 
of  the  Iowa  Electric  Company  at  Monti- 
cello,  died  July  25,  as  the  result  of  a 
stroke.  Mr.  Lang  was  58  years  of  age. 

►  Benjamin  C.  Watts,  prominent  Den¬ 
ver  electrical  wholesaler,  died  July  26, 
following  a  month’s  illness.  The  firm  of 
B.  C.  Watts  &  Company  will  continue  to 
operate  under  the  name  of  its  founder. 
Mr.  Watts  was  a  charter  member  of  the 
Electrical  League  of  Colorado. 

►  Herbert  G.  Davis,  formerly  vice-presi¬ 
dent  and  general  manager  of  the  electric 
department  of  Northern  New  York  Utili¬ 
ties,  Inc.,  died  in  Utica,  N.  Y.,  August  20, 
after  a  year’s  illness.  When  Mr.  Davis 
resigned  his  executive  position  with  Nor¬ 
thern  New  York  Utilities  in  1931  he  had 
been  associated  with  the  properties  for 
approximately  fifteen  years. 

►  John  C.  Liggett,  an  electrical  engi¬ 
neer  identified  with  power  plant  con¬ 
struction  in  the  Middle  West  for  many 
years,  died  at  North  Conway,  N.  H., 
August  11.  He  was  born  in  Detroit, 
Mich.,  65  years  ago  and  was  the  builder 
of  the  power  plant  of  the  Chicago 
World’s  Fair  of  1893.  For  fifteen  years 
until  his  retirement  in  1933  he  practiced 
consulting  engineering  with  headquarters 
in  Boston,  Mass. 

►  Oscar  V.  Stout,  engineer  in  charge 
of  the  government  survey  of  the  Platte 
Valley  power-irrigation  project,  died  at 
Denver,  August  3,  following  an  operation 
for  appendicitis.  A  graduate  of  the  Uni¬ 
versity  of  Nebraska,  he  was  made  dean 
of  the  engineering  college  in  1912,  serv¬ 
ing  eight  years.  He  had  served  as  engi¬ 
neer  for  the  United  States  Geological 
survey,  the  state  Board  of  Agriculture 
and  the  Nebraska  Agricultural  Experi¬ 
ment  Station.  Mr.  Stout  participated  in 
a  number  of  electrical  development 
projects.  He  was  69  years  old. 

►  William  M.  Shakespeare,  research 
engineer  for  the  Anaconda  Copper  Com¬ 
pany,  died  August  19,  from  a  heart  at¬ 
tack,  while  walking  in  the  White  Moun¬ 
tains  near  Gorham,  N.  H.  He  was  51 
years  of  age.  Mr.  Shakespeare  received 
an  electrical  engineering  degree  from  the 
Massachusetts  Institute  of  Technology. 
Following  graduation  he  entered  the  em¬ 
ploy  of  E.  1.  du  Pont  de  Nemours  &  Com¬ 
pany.  After  the  War  Mr.  Shakespeare 
became  associated  with  the  Thomas  A. 


Edison  Industries,  Inc.,  laboratories  in 
West  Orange,  N.  J.  In  1924  he  entered 
the  employ  of  the  Anaconda  Copper 
Company. 


I 


►  Thomas  A.  Edison,  Jr.,  son  of  the  late 
inventor,  died  at  Springfield,  Mass., 
August  25  in  his  sixtieth  year.  Mr.  Edi>on 
was  in  charge  of  the  research  engineering 
department  of  Thomas  A.  Edison,  Inc. 
Following  graduation  from  St.  Paul’s 
School,  Concord,  N.  H.,  Thomas  A.  Edi¬ 
son,  Jr.,  joined  his  father  in  experimental 
work  at  his  laboratory.  For  several  years 
he  had  his  own  laboratories  in  Burling¬ 
ton,  N.  J.  His  experiments  centered  for 
some  time  on  the  internal  combustion 
engine  and  patents  for  various  improve¬ 
ments  to  engines  of  this  type  are  in  his 
name.  In  1918  he  returned  to  his  father’s 
laboratories,  where  he  became  head  of 
the  research  engineering  department. 


►  Richard  Fleming,  consulting  engi¬ 
neer,  retired,  died  in  Burlingame,  Calif., 
June  16  in  his  seventieth  year.  In  the 
course  of  a  varied  career,  Mr.  Fleming 
was  identified  with  engineering  projects 
in  different  parts  of  the  United  States. 
His  early  associations  included  the 
Olympia  (Wash.)  Light  &  Power  Com¬ 
pany,  Edison  General  Electric  Company 
at  Portland,  Ore.,  the  Rockford  (111.) 
Electric  &  Manufacturing  Company  and 
the  Fleming-Spence  Electric  Company. 
In  1896  he  entered  the  General  Electric 
Company  at  West  Lynn,  Mass.,  remain¬ 
ing  until  1909,  and  during  this  period 
engaged  in  the  design  of  arc  light  and 
other  equipment.  From  1916  to  1925 
he  was  engaged  in  oil  refining  engineer¬ 
ing  for  the  furtherance  of  which  the 
Richard  Fleming  Company  was  organ¬ 
ized.  Mr.  Fleming  retired  from  active 
business  life  in  1925. 


►  William  C.  Gotshall,  engineer  and 
scientist  and  formerly  president  and 
chief  engineer  of  the  New  York  &  Port 
Chester  Railroad,  which  he  designed  and 
constructed,  died  August  20  at  his  home 
in  New  York.  He  was  65  years  of  age. 
Mr.  Gotshall  was  born  in  St.  Louis  and 
received  his  education  at  Washington 
University.  He  began  his  career  as  an 
electrical  engineer  with  the  Missouri 
Electric  Light  &  Power  Company  at  St. 
Louis  in  1892,  but  soon  became  inter¬ 
ested  in  the  transportation  field  and 
served  on  many  lines.  The  New  York  & 
Port  Chester  road  was  completed  in  1912. 
Since  then  Mr.  Gotshall  had  been  en¬ 
gaged  in  the  purchase  and  rehabilitation 
of  electric  railroad  properties  in  the 
United  States,  Europe  and  Africa.  He 
was  the  author  of  a  text  book,  “Electric 
Railway  Economics,”  and  contributed  to 
technical  and  scientific  journals.  He  was 
a  member  of  the  American  Institute  of 
Electrical  Engineers,  the  American  Soci¬ 
ety  of  Civil  Engineers  and  of  other  scien¬ 
tific  associations. 


70  (2150) 


ELECTRICAL  WORLD  4-  AUGUST  31,  1935 


Licenitd  under  patents  1,867,818; 
1,932.306  to  1,932,309  tnclusive; 
and  other  patents  applied  for. 


REPUBLIC 


SILICON 

PERFECTED  ELECTRICAL 
STEELS.. rSHEET  AND  STRIP 

Reg.  U.S.Pat.Off.  ^ 


MADE  IN  5  GRADES 


Armature  •  Electrical  •  Spe¬ 
cial  Motor  •  Special  Dynamo 
Regular  Transformer 


All  the  skill  attained  by  Republic  during 
years  devoted  to  the  making  of  fine  alloys  is 
brought  into  play  in  the  production  of  Sil-con 
Electrical  Steels — because  they  are  alloys  of 
refined  open  hearth  iron  and  silicon. 

Close  metallurgical  control  insures  uni¬ 
form  analysis.  Careful  supervision  and  skill¬ 
ful  mill  practice  insure  definite  physical  and 
electrical  properties,  freedom  from  loose  scale 
and  absolute  flatness.  And  flatness  is  a  qual¬ 
ity  in  elearical  sheets  that  actually 
saves  money  in  your  plant.  Flatness 
^ggg  makes  for  easier  handling,  easier, 
faster,  more  accurate  punching,  low- 


Republic  Steel 


CORPORATION 


general  offices  •  •  -  YOUNGSTOWN,  OHIO 


er  wastage,  faster  stacking  and  more 
uniform  cores. 

There  are  five  grades  of  Sil-con 
with  silicon  content  ranging  from 
0.20  to  4%  and  in  all  commercial 
sizes  and  gauges. 

Complete  performance  data  fur¬ 
nished  on  request. 


★  SIL-CON  IS  ALSO  AVAILABLE  IN  COILED  STRIP 
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various  countries  and  movements  of  that 
metal  in  international  trade,  from  which 
the  recent  severe  drainage  of  coin  and 
bullion  from  Asiatic  countries  is  clearly 
evident. 

In  general,  comparable  figures  are 
presented  for  each  year  from  1925  on. 
so  that  changes  during  the  decade  can 

By  Ralph  R.  Lawrence.  Published  by  readily  be  traced. 

McGraw-Hill  Book  Company,  330  West  42d 

Street,  New  York,  N.  Y.  468  pages.  Ulus-  • 

trated. 

New  material  marks  the  difference  be-  A  Printer  of  Money 
tween  the  present  and  the  1922  edition  Donald  B.  Woodward  and  Marc  a, 

which  has  stood  the  test  of  extensive  Rose.  Published  by  Whittlesey  House,  Mc- 
,  rr.1  .  I  I  •  I  Graw-Hill  Book  Company,  330  West  42d 

class  use.  Ihis  new  matter  deals  with  street.  New  York,  N.  Y.  308  pages,  iiius- 

wave  filters  (a  16-page  chapter) ,  coupled  Price,  $2.50. 

circuits  and  even  harmonics.  Sym-  Most  of  us  have  a  kindergarten  under- 
metrical  components  and  power  factor  standing  of  what  money  is  and  a  primer 
are  subjects  which  have  been  brought  up  is  appropriate.  It  is  well  just  now  that 
to  date.  As  a  result  the  book  becomes  we  have  something  to  prime  (long  i)  for 
afresh  an  authentic  and  rigorous  treat-  ii'c  long-to-be-continued  discussion  of 
ment  of  circuit  fundamentals  and  tech-  money  and  how  we  can  keep  it  liquid 
nique  with  adequate  practical  illustra-  stid  elastic  so  that  debt  rigidity  will  not 
tions  of  harmonics,  power  analysis,  con-  freeze  all  economics  every  once  in  a 
ventional  line  characteristics,  inductive  while. 

coupling,  composite  circuits,  polyphase  Here  is  a  simple  exposition  of  hov^ 
phenomena  and  long  line  analysis.  Many  nioney  came  into  being,  how  Greece  and 

Rome  and  Britain  and  France  manipu¬ 
lated  it,  what  we  have  tried  to  do  about 
it,  how  it  oscillates  in  international  trade 
and  why  the  government  is  tempted  to 
make  more  of  it  when  the  rest  of  ui^ 
make  less.  It  is  not  a  deep  treatment, 
but  it  is  penetrating  and  expansive. 
‘‘Suggested  reading”  tells  one  where  to 
delve  deeper  to  interpret,  for  example, 
the  monetary  statistics  in  the  appendix 
as  well  as  the  theories  mentioned  but 
not  urged. 
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MIDGET 

“MEGGER”  TESTER 

Weighs  only  3  lbs. 
Ranges  up  to  20  meg¬ 
ohms;  hand  generators 
up  to  500  volts. 


“MEG” 
INSULATION 
TESTERS 
Variable  and  con¬ 
stant  -  pressure 
types.  Ranges  up 
to  2000  megohms 
with  hand  genera¬ 
tors  up  to  1000 
volts. 


“BRIDGE-MEG” 
RESISTANCE  TESTER 

A  combined 
“M  e  g  g  e  r” 
tester  and 
Wheatstone 
Bridge  for  re- 
^sistance  meas- 
urements  from 
'  .01  ohm  up  to 
^4  100  or  200 

Jm  /  megohms. 
/  Hand  genera- 

T  /  tors  up  to 

1000  volts. 


Principles  of  Electric  Power 
Transmission 

By  H.  Waddicor.  Published  by  John 
Wiley  &  Sons,  Inc..  440  Fourth  Avenue, 
New  York.  Third  edition,  4  42  pages.  Illus¬ 
trated.  Price,  $6. 

This  is  a  revised  edition  of  a  well- 
known  college  text.  It  has  been  brought 
up  to  date  and  the  discussion  of  under¬ 
ground  cables  has  been  rewritten  en¬ 
tirely.  This  is  a  comprehensive  treat¬ 
ment  of  design,  calculation  and  perfor¬ 
mance,  using  complex  quantities  and 
some  hyperbolic  functions  in  mathemati¬ 
cal  analyses.  It  is  complete  in  funda¬ 
mental  theory  and  keeps  a  happy  balance 
between  theory  and  practice.  It  does  not 
go  into  technical  detail  on  stability  and 
transients  as  it  is  intended  for  a  funda¬ 
mental  undergraduate  course.  Illustra¬ 
tions  and  problems  make  the  text  clearer 
and  more  useful. 


HlGH-RANGE 
MEGGER”  TESTING 
SET 

Rang  e  s 
up  to  10,- 
J  000  meg- 
ohms. 
Hand 
genera- 
tors  up 
J0  t  o  2500 


Electric  Elevators:  Their  Design. 
Construction,  O  iteration  and 
Maintenance 

By  F.  A.  Annett.  Published  by  Mc¬ 
Graw-Hill  Book  Company,  Inc.,  330  West 
42d  Street  New  York.  495  pages.  Illus¬ 
trated.  Price,  $5. 

Far  more  new  than  revised,  this  second 
edition  omits  eight  of  the  chapters  of  the 
former  one  and  presents  200  pages  of 
new  material  in  their  place.  Moving 
populations  vertically  in  the  Empire 
State,  Rockefeller  Center,  Chrysler  and 
other  recent  skyscrapers  has  introduced 
new  features  which  influence  all  elevator 
design  and  operation.  Door  operation, 
micro-leveling,  signal  control,  selection, 
double-deck  cars  and  two  elevators  m 
one  hoistway  are  some  of  the  modem 
features  incorporated.  In  the  new  and 
retained  sections  the  book  affords  a  de¬ 
tailed  qualitative  description  of  the  cars, 
roping,  hoists,  safeties,  controls  and  sig¬ 
nals.  The  mechanics  of  the  systems  are 
discussed  quantitatively  and  there  are 
some  data  on  power  consumption.  Both 
schematic  and  detailed  drawings  arc  pre¬ 
sented  for  the  control  circuits.  There 
are  three  chapters  on  locating  faults  and 
on  lubrication.  A  final  chapter  deab 
with  the  selection  of  elevators  for 
buildings. 


•HE  fact  that  “Megger' 


instru- 

X  ments  have  been  the  choice  of 
conservative  engineers — for  more 
than  25  years  (for  insulation  re¬ 
sistance  tests)  is  an  entirely  suf¬ 
ficient  reason  for  you  to  do  like¬ 
wise,  and  no  one  will  question 
your  judgment. 

If  interested,  please  write  for  de¬ 
scriptive  Catalog  1400-W. 


Year  Book  of  the  American 
Bureau  of  Metal  Statistics,  1934 

PublLshed  by  American  Bureau  of  Metal 
Statistics,  33  Rector  Street,  New  York. 
112  pages.  Price,  $2. 

The  fifteenth  annual  issue  of  this  use¬ 
ful  reference  manual  carries  compre¬ 
hensive  statistics  on  non-ferrous  metals 
through  1934.  These  include  production 
and  consumption  by  countries,  imports, 
exports  and  stocks,  prices,  lists  of  smelt¬ 
ing  and  refining  plants  with  their  capaci¬ 
ties,  production  in  the  United  States  by 
states  and  names  of  principal  producers. 
For  copper,  lead  and  zinc  there  is  given 
the  estimated  use  in  the  United  States 
annually  for  various  purposes.  Silver 
statistics  include  data  on  coinage  in 


JAMES  G,  BIDDLE  CO. 


ELECTRICAL 


INSTRUMENTS 


•  111-13  ARCN  STRttT  PNI1ADCLPHIA.P4. 

Other  Biddle  Specialties: 

“Megger”  Insulation  Testing  Instru¬ 
ments 

"Megger”  Ground  Tester 
"Megger”  Capacity  Meter 
"Ducter”  Low  Resistance  Testing  Sets 
“Dionic”  Water  Tester 
"Frahm”  Vibrating-Reed  Tachometers 
"Frahm”  Vibrating-Reed  Frequency 
Meters 

"Jagabi”  Rheostats 

"J*g*bi”  Speed-Measuring  Instruments 


V 


Eleflrieal  Design  Features 
of  Richmond  Station  Unit 

[Conlinued  from  page  35] 

switchboards  and  the  electrical  sub¬ 
station  equipment  for  the  precipita¬ 
tors.  Due  to  objectionable  gases 
given  off  by  the  commutator  rectifier 
and  also  because  of  the  large  amount 
of  heat  liberated,  the  entire  room  is 
ventilated  with  filtered  air. 


HINGED-NUT 

CONNECTORS 


Sivitchb(tards  and  vtmtrol 


An  investigation  of  control  room 
lighting  demonstrated  that  light- 
colored  switchboards  contribute  to  i 
better  lighting  and  have  a  tendency  to 
relieve  eyestrain  created  by  contrast 
l»etween  the  black  boards  and  the  light 
walls.  Experimentally,  some  of  the 
switchboards  for  the  new  installation 
were  painted  a  light  color.  Miniature 
models  of  the  main  boiler  control 
panels  were  painted  one  light  and  one 
conventional  black.  As  a  result  of 
these  tests  the  boiler  control  panels 
were  finished  in  a  light  crdor.  The 
panels  were  first  Parkerized  and  then 
painted  with  opalescent  gray  lacquer, 
leaving  a  soft  aluminum  finish,  easily 
cleaned  with  a  damp  cloth,  and  pre- 
'cnting  a  minimum  of  glare. 

The  panels  located  in  the  pulverizer 
room,  which  require  explosion-proof 
equipment  throughout,  were  con¬ 
structed  of  stainless  steel  as  a  trial 
installation  of  this  material.  The 
hinged  panels  on  the  auxiliary  power 
cubicles,  which  are  arranged  as  swing¬ 
ing  switchboard  panels,  were  painted 
a  light  gray. 

Due  to  corrosion  difficulties  expe¬ 
rienced  from  time  to  time  with  lead 
control  wire  at  Richmond  no  lead 
sheath  cable  was  used  for  2,300-volt 
or  lower  voltage  service.  Where  wet 
conditions  were  encountered  or  where 
condensation  was  suspected,  “Kerite,” 

Okolite”  and  Simplex  “Anoroc” 
cable  wire  were  used.  Conventional 
rubber  insulation  was  considered  satis¬ 
factory  for  locations  which  were 
known  to  be  free  from  moisture. 
Cables  exposed  to  high  temperatures 
are  ‘“Rockbestos”  insulated.  In  every 
case  where  practicable,  cables  and 
'vires  are  terminated  with  solderless 
connectors  in  preference  to  soldered 


"  V^.  Reliable 

has  developed  a  new  im¬ 
provement  in  split  bolt 
connectors — available  at 
no  increase  in  price. 


Reliable  HINGED-NUT  CONNECTORS  stay  in  one 

piece,  eliminating  dropping  of  nuts.  Simply  installed  — 
as  nut  is  removed,  hinge  opens  automatically.  In  open 
position  the  nut  is  absolutely  clear  of  the  slot  —  the  split 
bolt  goes  on  wire  without  fumbling.  The  hinge  does  not 
get  in  the  way  of  taping  or  of  special  wrenches  and  may  be 
used  repeatedly. 

Made  of  High  Strength  Bronze  with  uniformly-machined 
threads  and  fine  workmanship  —  outstanding  in  con¬ 
venience,  efficiency,  and  strength. 


Write  for  sample 
and  price  sheet. 
Distributed  by  Graybar. 


3145  Carroll  Avenue 


The  installation  wa.s  designed  and 
constructed  by  United  Engineers  & 
Constructors,  Inc.,  with  the  collabo¬ 
ration  of  Philadelphia  Electric  Com¬ 
pany,  engineers. 


Chicago,  Illinois 


eclricCompanif 
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#THERMOSTATICe 
Tumbler  ^ 

MOTOR  ,  S\ARTCH 


moTf.' 


^  ttlKAl.  ^ 
JEL'TEMPXc^j 
Itifr  *1. 


*TATO*f' 


This  battery-operated  industrial  truck 
transports  freight  and  also  raises  it  ver¬ 
tically  to  facilitate  stacking.  Three  speeds 
forward  and  reverse  are  provided  by  a  con¬ 
tinuous  torque  drum  controller.  A  special 
industrial  truck  motor  is  provided  which  is 


“Hy-Lift,”  5-ton  capacity:  platforms  up 
to  84  in.  lontr  available;  lifts  up  to  lU 
ft.,  hifrher  if  desired.  Baker-Raalans 
Company,  Cleveland,  Ohio. 


said  to  be  capable  of  standing  300  per  cent 
overload  for  30  minutes  without  excessive 
heating.  Compensated  suspensions  are  pro¬ 
vided  for  the  worm  drive  power  axle  and 
the  dual  trailing  axle.  Hoisting  is  accom¬ 
plished  by  means  of  two  roller  chains  and 
a  quadruple  reduction  spur  gear  unit. 


Tumbler  Starter 

This  across-the-line,  manual  motor  starter 
is  equipped  with  interchangeable  heater 
elements  which  provide  thermostatic  over¬ 
load  protection  for  small  motors.  Silver- 
to-silver  switch  contacts  are  employed. 


NEW  EQUIPMENT 


WestinirhouHe  Eleetric  &  Manufacturinx 
Co.,  East  Pittsburgrh,  Pa. 


as  well  as  the  indication  of  the  magnitude 
of  unbalance  are  accomplished  electrically, 
thus  permitting  use  of  almost  any  mechan¬ 
ical  set-up.  The  device  can  be  used  in 
the  field  by  an  unskilled  operator  without 
necessitating  any  calculations.  The  point 
of  unbalance  is  visible  during  operation 
through  use  of  a  stroboscopic  tube.  Mag¬ 
nitude  of  unbalance  can  be  read  directly 
from  a  meter  on  the  machine. 


Speed  Reduction  Units 


Designed  for  use  with  any  standard  make 
footless  motor  to  provide  a  wide  range  of 
output  speeds,  these  helical  gear  speed  re¬ 
duction  units  are  said  to  combine  high  effi¬ 
ciency  and  quiet  operation.  A  flexible 


Type  TM-7i:  used  on  230  volts  a.p. 
with  7i  hp.  motors.  Trumbull  Electric 
Mfx.  Co.,  Plainville,  Conn. 


Magnetic  Clutch 

This  general-purpose  magnetic  clutch 
features  a  floating  magnet  armature  whicn 
makes  it  impossible  to  score  the  magnet 
pole  faces  because  of  improper  adjustment 
of  the  clutch  lining.  Adjustment  of  the 
friction  faces  to  compensate  for  wear 
obtained  by  unclamping  the  field  ring,  mov¬ 
ing  it,  with  respect  to  the  magnet  field  meo- 


Dynamic  Balancing  Machine 


ings  of  machine  temperature  without  use  of 
fragile  glass  thermometers  or  guesswork,  it 
is  declared.  The  bimetallic  principle  is 
used  in  the  instrument,  which  screws  onto 


Material-Handling  Truck 


“Ideal  Tel-Temp;”  scale  range  0  to 
100  deg.  C.  above  ambient.  Ideal  Com¬ 
mutator  Dresser  Co.,  Sycamore,  Ill. 


a  stud  attached  to  the  machine  frame  with 
escutchion  pins.  A  flexible  rubber  rim  on 
the  case  fits  against  the  machine,  keeping 
draughts  from  affecting  the  true  temperature 
of  the  machine  under  test. 


New  Copper  Alloy 


Mallory  3  metal.  P.  K.  Mallory  &  Co., 
Indianapolis,  Ind. 


Said  to  be  a  substitute  for  brass,  copper, 
bronze  or  even  structural  steel  is  an  alloy 
called  Mallory  3  metal.  Electrical  conduc¬ 
tivity  is  80  to  85  per  cent  that  of  copper. 
Used  as  overhead  wires,  its  strength  is  said 
to  resist  breakage  from  sleet  and  wind. 


Gasoline  Power  Units 


For  supplying  electricity  to  outlying  com¬ 
munities  of  medium  population  where  the 
installation  of  stand-by  units  is  not  justified 
these  gas-powered  portable  units  can  be 


Output  speeds  600  to  10  r.p.m.  in  units 
of  from  i  to  2  bp.  capacity.  Ajax 
Flexible  Coupling,  Westfield,  N.  Y. 
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coupling  between  motor  and  reduction  unit 
minimizes  bearing  shock  and  facilitates  dis¬ 
mounting.  A  detachable  mounting  cradle 
permits  the  unit  housing  to  be  adapted  to 
any  special  mounting.  All  gears  and  pin¬ 
ions  supported  at  both  ends  by  anti-friction 
bearings. 


Temperature  Indicator 

Mounting  directly  on  motors,  generators, 
busbars,  turbo-generators,  bearings  and 
other  machinery,  this  indicator  gives  read- 


Kated  capacity  35  kw.,  240  volts,  three 
phase,  60  cycles:  weathertight  enclosure 
provided.  Hamlschfeger  Corporation, 
Milwaukee.  Wis. 


wheeled  on  a  standard  truck  to  the  desired 
location  and  be  put  into  use  quickly.  Sets 
consist  of  generator  with  mounted  exciter, 
engine  and  switchboard,  complete  with  in¬ 
struments.  Also  is  equipped  with  Maxim 
silencer  type  muffler  for  the  engine. 


This  electronic,  dynamic  balancing  ma¬ 
chine  is  said  to  be  capable  of  balancing 
small  rotors,  medium  rotors  up  to  100  lb. 
and  very  large  rotors  weighing  as  much  as 
125  tons.  It  differs  from  previous  machines 
in  that  the  separation  of  unbalance  effects 
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ber,  toward  the  friction  surface  of  the  arnia-  Deion  Contactors 
ture  member  and  locking  it  in  place.  Other 

(e.t„-e,  ot  Ihe  clutch  include  brontte  collec  and  Hexibility  are  le.lured 

^  .  .  in  these  new  Deion  contactors  which  have 

^  rupturing  capacity  which  gives  long 
%  contact  life  under  repeated  operations  and 

abnormal  conditions.  Deion  arc  shields 


tacts  of  a  Deion  contactor  separate  the  arc 
is  instantly  forced  into  a  Deion  grid  cham¬ 
ber  and,  as  the  current  passes  through  the 
zero  point  of  the  cycle,  the  air  between  the 
plates  is  instantly  deionized  and  the  arc 
extinguished. 


Swing-Out  Range  Switch 


To  augment  a  recently  announced  series 
of  30-amp.  swing-out  interior  switches,  this 

larger  size  has  _ 

been  announced. 

B  y 

on 

the  top  Ixit- 

tom  the 

can  be 
leav- 

the 

open 

Dead-front  fuse 
are  also 


Bulletin  522  tor  details.  Cutler-Hammer, 
Iiie..  Milwaukee,  Wis. 


lur  rings,  a  lining  wear  indicator  and  a 
pilot  licaring  to  insure  concentric  engage¬ 
ment  of  the  members. 


Capacities  15  and  25  anap.;  similar  line 
of  100  to  150  amp.  contactors  also 
available.  WestinKhouse  Electric  &  Manu- 
facturinK  Co.,  East  Pittsburirh,  Pa. 


Multi-Contact  Switch 


conhne  the  arc  flame  so  that  electrical  clear¬ 
ance  around  arc  members  may  be  reduced 
to  a  minimum,  bperation  of  the  contactors 
depends  upon  the  principle  that  as  the  con- 


tiU-aiiip.  capacity. 

Si|iiare  I>  Com- 
ii  a  n  y  ,  I>etroit, 
Mich. 


Solid  contacts  in  these  multi-point  contact 
disconnecting  switches  are  replaced  by  a 
series  of  wire  contact  fingers  swedged  into 
a  terminal  block.  Silver-to-silver  contacts 
are  made  between  a  rolled  silver  insert  in 


"Outage-Free  Distribution  Transformers,’ 
is  the  title  of  leaflet  No.  2166-A  of  Allis- 
Cihalmers  Manufacturing  Company,  Mil¬ 
waukee,  Wis.-  Its  10  pages  are  devoted  to 
the  design  features  of  the  type  SB  trans¬ 
formers  with  special  emphasis  on  insulation 
coordination. 

“Advance  in  Cable  Design,”  a  bulletin  of 
the  General  Cable  Company,  420  Lexington 
Ave.,  New  York  City,  devotes  14  pages  to  a 
development  of  the  features,  characteristics 
and  advantages  of  recent  changes  in  the  de¬ 
sign  of  power  cables.  ; 

Proportions  of  splicing  sleeves,  cable 
joints,  cable  reducers  and  connectors  are 
tabulated  in  catalogue  SL-35  (8  pages)  a 
publication  of  Memco  Engineering  &  Manu¬ 
facturing  Company,  3746  Ninth  Street,  Long 
Island  City,  N.  Y. 

Construction  features  and  illustrated  ap¬ 
plications  of  type  SSL)  centrifugal  pumping 
units  are  detailed  in  leaflet  No.  2199  of  the 
Allis-Chalmers  Manufacturing  Company, 
.Milwaukee,  Wis. 

Domestic  and  industrial  heaters,  fan  sys¬ 
tems,  heaters  for  melting  ice  and  automatic 
control  instruments  are  described  and  their 
application  illustrated  in  bulletin  9  (II 
pages)  of  the  Hynes  Electric  Heating  Com¬ 
pany,  240  Cherry  St.,  Philadelphia,  Pa. 

Mechanical  power  transmission  equipment 
is  the  subject  of  catalogue  No.  56-T  avail¬ 
able  from  the  Medart  Company,  St.  Louis. 
Mo.  Engineering  data  and  formulas  to  aid 
in  the  proper  selection  and  use  of  shafting, 
shaft  mounting  and  pulleys  are  also  included. 

Curves  showing  the  distribution  of  light 
from  industrial  reflectors  and  floodlights  are 
included  in  bulletin  802  of  the  Appleton 
Electric  (Company,  1701-29  Wellington 
Avenue,  Chicago.  Recommended  illumina¬ 
tion  intensities  for  various  industrial  situa¬ 
tions  are  also  given. 

Vertical  angle  and  vertical  single  air  com¬ 
pressors  are  described  in  bulletins  L-620-B8 
and  L-621-B6  of  the  Worthington  Pump  & 
Machinery  Corporation,  Harrison,  N.  J.  Air 
compressoi  units  for  general  industrial  uses 
and  for  gas  engine  starting  are  described  in 
bulletins  L-620-B6B  and  L-620-B5A. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bnlletina  and  eatalora  now  available  to 
ensineen  by  mannfactnrera  and  aaaoelatloM 


Coppus  Engineering  Corporation,  Wor¬ 
cester,  Mass.,  has  presented  in  two  four-page 
folders  (F-310-2  and  F-320-3)  the  featured 
advantages,  specifications  and  dimensions  of 
its  air  filters  used  with  air  compressors, 
internal  combustion  engines  and  in  air 
circulating  systems. 

Description  of  a  complete  line  of  rubber- 
insulated  cords  and  cables  for  a  large  num¬ 
ber  of  uses  is  given  in  bulletin  251  (68 
pages)  published  by  the  Anaconda  Wire  & 
Cable  Company,  25  Broadway,  New  York 
City.  Tables  to  aid  in  the  selection  of 
proper  wire  size  for  various  conditions  and 
applications  are  also  included. 

Construction  diagrams  and  specification 
tables  as  well  as  design  features  of  the 
“Shaler  Shaker”  are  in  a  4-page  bulletin 
available  from  the  Ajax  Flexible  Coupling 
Company,  Westfield,  N.  Y. 

Alignment  charts  to  aid  in  selection  of 
electrical  resistors  are  presented  in  bulletin 
1033,  which  deals  with  vitreous  enameled 
resistors,  available  from  Hardwick,  Hindle, 
Inc.,  40  Hermon  Street,  Newark,  N.  J.  Slide 
resistors  and  tubular  rheostats  are  listed  in 
catalogues  630  and  730.  All  three  publica¬ 
tions  are  bound  in  a  single  folder  marked 
Electrical  Resistance  Products. 

“Alcoa  Aluminum  and  its  Alloys”  is  a 
90-page  book  dealing  with  the  casting,  mold¬ 
ing,  annealing,  heat  treating  of  aluminum 
and  aluminum  alloys.  Mechanical  proper¬ 
ties  of  these  metals  are  also  tabulated.  A 
copy  may  be  obtained  from  the  Aluminum 
Company  of  America,  Pittsburgh,  Pa. 

“Temperature  Control  Equipment,”  bulle¬ 
tin  No.  13-A  (19  pages)  of  the  Hart  Manu¬ 
facturing  Company,  Hartford  Conn.,  de¬ 
scribes  with  the  aid  of  sectional  drawings  a 
line  of  indicating  and  non-indicating  direct- 
break  thermostats  for  ovens  and  water-heater 
equipment. 


2.000-ainp.  heavy-duty 
Sfhnritzer  &  Conrad,  Inc. 


rpe  shown. 
Chicago,  Ill. 


each  contact  wire  and  an  inlaid  silver  rib¬ 
bon  in  the  switch  blade.  Uniform  pressure 
over  the  contact  surface  makes  operation 
easy  even  on  high  ampere  ratings,  it  is  said. 
A  high  percentage  of  actual  contact  surface 
is  obtained. 


Branch  Feeder  Re^pilator 


Covering  a  10  per 
cent  range  in  eight 
1  %  per  cent  steps, 
this  regulator  unit 
features  low  cost  and 
sensitivity  to  voltage 
conditions.  Flexibility 
is  provided,  permit¬ 
ting  the  unit  to  oper¬ 
ate  in  2J  per  cent 
steps  between  10  per 
cent  boost-0  per  cent 
buck  and  0  per  cent 
boost-10  per  cent 


!>.•  R:  available  tor  2,400,  0.900 
J  1,500  and  13.200-volt  operation, 
^nd  three  phase.  Allis-Chalmers 
rn  furiny  Co..  Milwaukee.  Wis. 
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I  Recent  Rate  Changes 


of  the  company.  With  the  completion  of 
his  testimony  the  hearings  were  adjourned 
until  September  10. 


SILVRAY 

"multiplex 

Processing 


Detroit  Edison  Company’s  appeal  to  have 
set  aside  the  order  of  the  Michigan  Pub¬ 
lic  Utilities  Commission  (August  15,  1933), 
which  lowered  its  rates  to  commercial  users 
by  11,500,000,  was  dismissed  by  Circuit 
Judge  Leland  W.  Carr  in  Lansing  August 
12  on  the  grounds  that  the  company  actu¬ 
ally  had  reduced  its  rates  by  that  amount 
and  could  not  have  the  higher  rate  rein¬ 
stated  by  court.  Judge  Carr  also  dismissed 
appeals  from  the  city  of  Detroit  and  the 
Michigan  Manufacturers  Association  which 
sought  larger  decreases  in  rates. 


Empire  District  Electric  Company  ha« 
been  ordered  by  the  Missouri  Public  Serv¬ 
ice  Commission  to  make  changes  in  its 
bookkeeping  and  management  methods  to 
stop  “specific  and  glaring  examples  of  the 
inexcusable  practice  of  a  holding  company 
taxing  the  resources  of  an  operating  com¬ 
pany  to  such  an  extent  as  seriously  to 
endanger  the  future  ability  of  the  operating 
company  to  serve  the  public.”  The  Empire 
District  is  a  subsidiary  of  the  Cities  Serv¬ 
ice  Power  &  Light  Company,  a  Henry  L. 
Doherty  enterprise.  The  changes  ordered 
were  the  result  of  revelations  in  an  audit 
and  valuation  of  the  company  started  by 
the  state’s  utility  regulatory  body  in  1929 
and  finished  in  1931.  While  the  commission 
had  the  valuation  under  consideration,  the 
company  last  March  made  a  reduction  in 
rates  of  approximately  $75,000  a  year  in 
the  communities  it  serves.  Taking  those  re¬ 
ductions  into  consideration,  the  commission 
ascertained  that  the  return  of  approximately 
J600,000  should  not  be  further  reduced. 
Empire  District  company  has  been  given  30 
days  to  prepare  entries  and  changes  in  it? 
hooks  to  conform  to  the  commission’s  order. 
The  commission  stipulates  that  the  change? 
in  its  accounting  should  not  actually  be 
made  until  passed  on  and  approved  by  the 
commission. 


New  York  Power  &  Light  Corporation’s 
new  rate  schedule,  which  will  save  domestic 
and  commercial  users  of  electricity  approxi¬ 
mately  $183,700  annually,  haS  been  ap¬ 
proved  by  the  state  Public  Service  Commis¬ 
sion.  The  residential  consumers  will  save  a 
total  of  $101,800  and  under  the  changes 
approved  in  the  commercial  rates  the  con¬ 
sumers  will  save  nearly  $82,000  annually. 


\  wiiAXfie'  i 


Central  Illinois  Light  Company  has  been 
ordered  by  the  Illinois  Commerce  Commis¬ 
sion  to  effect  rate  reductions  amounting  to 
an  estimated  $255,050  annually,  of  which 
amount  $59,350  is  to  be  in  residential  rates, 
$95,000  in  commercial,  $40,600  in  large 
power  sales  and  the  balance  scattered  among 
other  users.  Rate  reductions  of  approxi¬ 
mately  $250,000  a  year  were  ordered  in 
July,  19.33, 


— because  it  controls  and 
directs  the  light  with  mini¬ 
mum  waste  -  -  -  and  without 
the  use  of  separate  reflecting 
devices  -  -  -  it  is  adaptable 
to  all  standard  types  of 
street  lighting  equipment 
-  -  -  it  reduces  crime  and 
accidents,  and  in  addition 
encourages  business  -  -  - 


Municipal  Items 


Peoples  Light  Company  has  reduced  its 
domestic  electric  rates  in  Davenport  approxi¬ 
mately  $100,000  annually.  The  new  schedule, 
retroactive  to  August  1,  was  agreed  upon  only 
after  many  meetings  of  the  city’s  commit¬ 
tee  on  light  with  representatives  of  the 
Peoples  Light  Company.  Efforts  will  now 
be  made  to  secure  a  reduction  of  the  com¬ 
mercial  rate. 


Luxora,  Ark.-  -At  a  hearing  held  before 
W.  W.  Mitchell,  examining  engineer  for  the 
P.W.A.  in  Arkansas,  the  Arkansas-Mi«- 
souri  Power  Company  opposed  the  estab¬ 
lishment  of  a  municipally  owned  power 
plant  with  government  funds.  The  com 
pany  contends  that  Arkansas  law  does  not 
permit  municipally  owned  companies  to  com¬ 
pete  with  privately  owned  utilities  and  that 
Luxora  residents  are  not  dissatisfied  with 
their  rates.  The  city  has  filed  with  P.W.A. 
an  application  for  a  $78,110  loan  for  the 
plant. 

Bainbridce,  Ga. — Proposal  of  the  city  to 
purchase  the  distributing  system  of  the 
Georgia  Power  &  Light  Company  will  be 
considered  at  the  next  meeting  of  the  board 
of  directors  of  that  utility.  The  city  has 
offered  to  buy  the  system  for  $58..500.  In 
the  event  that  the  power  company  will  not 
sell,  it  is  proposed  that  the  city  construct 
its  own  power  plant  and  distribution  sys 
tern. 

WooDRtvER,  III. — City  has  called  a  spe 
cial  election  to  be  held  September  17  to 
vote  on  a  proposal  that  the  city  issue  $375.- 
000  in  bonds  to  finance  construction  of  a 
municipal  light  and  power  plant  and  dis¬ 
tribution  system.  The  franchise  of  the  Illi¬ 
nois  Power  &  Light  Corporation  does  not 
expire  for  twelve  years,  but  under  the  Illi¬ 
nois  law  the  city  can  build  its  own  plant 
and  compete  with  the  private  utility. 
ing  the  strike  of  electrical  workers  last 
spring  Woodriver  was  without  electricity 
for  more  than  two  weeks.  At  that  time  tbf 
City  Council  voted  to  revoke  the  company  ^ 
franchise,  but  the  necessary  leg.al  notif 
was  not  served  on  the  company  and  the  at 
tempt  being  made  to  cancel  the  franchise 
was  dropped.  . 

Independence,  Kan. — The  constitution*! 
right  of  the  federal  government  to  make 
loans  and  grants  to  municipalities  and  state 
under  the  Public  Works  Administration 
the  construction  of  publicly  owrird  powf' 
plants  was  upheld  by  the  Tenth  Circ>n’ 
Court  of  Appeals  in  Denver.  The  rulmf 
was  made  in  a  suit  brought  by  the  Kans»-‘ 


Commonwealth  Edison  Company’s  rate 
hearings  were  resumed  before  the  Illinois 
Commerce  Commission  this  month.  The 
commission  is  particularly  contesting  the 
company’s  claims  for  7  to  8  per  cent  as  the 
rate  of  return  and  $30,000,000  for  going 
value.  Paul  J.  Raver,  head  of  the  com¬ 
mission’s  research  department  and  profes¬ 
sor  on  public  utilities  at  Northwestern 
University,  testified  that  a  5J  per  cent  rate 
of  return  is  a  fair  profit  to  the  Edison 
company.  Among  other  things  he  testified 
that  while  the  earnings  of  82  private  in¬ 
dustrial  corporations  had  dropped  consider¬ 
ably  during  the  depression,  those  of  the 
Commonwealth  Edison  continued  on  a 
highly  profitable  basis.  Prof.  James  C. 
Bonbright  of  Columbia  University  and  vice- 
chairman  of  the  New  York  Power  Authority, 
testified  in  favor  of  the  principle  that  the 
original  cost,  or  prudent  investment  method 
was  the  soundest  basis  of  determining  the 
value  of  utility  properties.  He  condemned 
the  reproduction  cost  basis  as  being  detri¬ 
mental  to  both  the  ratepayers  and  investors. 
Another  witness  was  William  A.  Dittmer, 
commission  expert,  who  offered  testimony 
and  exhibits  to  attempt  to  show  that  the 
Edison  company  has  been  earning  a  return 
as  high  as  9  per  cent  on  its  investment  for 
the  last  fifteen  years.  Sharp  clashes  oc¬ 
curred  between  the  commission  witnesses 
and  attorneys  for  the  company,  who  objected 
to  much  of  the  testimony  and  claimed  that 
the  exhibits  were  misleading.  The  audit 
and  testimony  of  Fred  Kleinman,  chief  ac¬ 
countant  for  the  commission,  was  directed 
to  adjustment  or  elimination  of  approxi¬ 
mately  $9,000,000  of  operating  expenses 


SILVRAY 

MULTIPLEX"  PROCESSING 


gives  the  utility  a  wide  open 
opportunity  to  improve 
public  relations,  and  to 
build  commercial  load. 


Write  for  further  information,  or 
have  one  of  our  Engineers  call  with 
reference  to  a  Survey  or  Recom¬ 
mendations — without  obligation. 


'Adequate  Street  Illumination 
pays  permanent  Dividends” 


American 

Street  Illuminating  Company 

261  No.  Broad  St.,  Phila.,  Pa. 

^Backed  by  57  Years  of 
Street  Lighting  Experience’ 
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Ga?  &  Electric  Company  for  an  injunction 
10  restrain  the  city  of  Independence,  Kan., 
from  building  a  municipal  power  plant  with 
funds  supplied  by  the  government.  While 
holding  that  the  city  has  a  legal  right  to 
construct  a  light  plant  with  a  federal  loan 
and  ?rant,  the  court  did  approve  an  injunc¬ 
tion  against  issuance  of  revenue  bonds  and 
any  unlawful  diversion  of  water  works  funds 
for  the  project.  The  court  said  the  federal 
government  by  making  loans  and  grants 
does  not  encroach  on  the  sovereign  rights 
of  the  states,  and  declared  that  the  act  does 
not  constitute  an  unlawful  delegation  of 
authority  by  the  Congress  to  the  President. 
In  its  decision  the  court  held  that  revenue 
bonds  which  carried  by  less  than  a  two- 
thirds  vote  of  the  people  were  manifestly  im¬ 
proper  and  contrary  to  law.  Attorneys  for 
the  electric  company  said  that  it  had  not 
been  definitely  decided  whether  the  decision 
will  be  appealed  to  the  Supreme  Court. 

Caledonia,  Miss. — Arrangement  has  been 
completed  for  T.V.A.  power  and  a  contract 
has  been  signed  with  the  Monroe  County 
Power  Association. 

Kennett,  Mo. — Financing  of  municipal 
light  and  power  plants  with  P.W.A.  grants 
and  loans  to  compete  with  privately  owned 
projects  received  a  serious  setback  in  St. 
Louis  August  15  when  the  United  States 
Circuit  Court  of  Appeals  decided  that  no 
Missouri  municipality  may  enter  into  a 
contractual  arrangement  under  which  the 
P.W.A.  prescribes  minimum  hours  of  works, 
wages  to  be  paid  and  materials  to  be  se¬ 
lected.  The  court  held  that  such  contracts 
are  a  delegation  of  municipal  powers  con¬ 
trary  to  the  Missouri  laws  and  therefore 
illegal.  The  ruling  was  handed  down  in 
the  suit  brought  by  the  Arkansas-Missouri 
Power  Company.  P.W.A.  made  the  city  a 
$120,000  loan  and  a  $30,000  grant  for  the 
new  plant. 

Iowa  City,  Iowa. — President  Roosevelt 
has  approved  a  grant  of  $413,000  for  the 
construction  of  an  electric  power  plant, 
representing  45  per  cent  of  the  cost  of  the 
project.  The  remaining  55  per  cent,  $504,- 
000,  will  be  financed  by  loans. 

SiKESTON,  Mo. — Another  step  has  been 
taken  by  the  Missouri  Utilities  Company  in 
resisting  the  efforts  of  local  city  officials  to 
oust  it,  with  the  filing  of  injunction  pro¬ 
ceedings  against  the  city  in  the  United 
States  District  Court  at  Cape  Girardeau, 
Mo.  The  petition  asks  that  Mayor  Pres- 
nell  and  other  local  officials  be  restrained 
from  proceeding  with  an  ouster  suit  filed 
against  the  company  on  July  12.  The  com¬ 
pany  contends  that  the  action  of  the  city  is 
•inconstitutional.  Sikeston  has  been  operat¬ 
ing  a  municipal  light  and  power  plant  for 
some  time. 

Plainview,  Tex. — Hearing  on  a  petition 
of  the  Texas  Utilities  Company  to  prevent 
ciinstruction  of  a  municipal  electric  plant 
with  P.W.A.  funds  has  been  continued  in¬ 
definitely  in  District  of  Columbia  Supreme 
Court.  Secretary  of  the  Interior  Harold 
niade  a  P.W.A.  loan  and  grant  of 
$423,264  for  construction  of  the  plant.  The 
lexas  I  tilities  Company  contends  the  city 
already  is  adequately  served  and  seeks  to 
Ickes  and  other  federal 
omcials  from  carrying  out  the  arrangement 
’^th  the  city. 

Danville,  Va. — President  Roosevelt  has 
approved  an  allocation  of  $1,237,909  for  the 
construction  of  a  municipal  power  plant  The 
(trant  represents  45  per  cent  of  the  cost  of 

e  projei  t.  The  city  previously  had  rejected 
^  allotment  on  the  old  P.W.A.  basis  of  a 
?!  donation  and  a  70  per  cent  loan, 

nf  allotment  calls  for  a  donation 

$1,237,I09  from  work  relief  funds  and  a 
loan  of  !»1,513,000  from  the  P.W.A.  re- 
It  will  require  24  months  to 
plete  the  long-pending  project. 


AMCRECO  POLES  will  modem 
ize  your  distribution  lines 


AMCRECO  poles  contribute  materially  to 
■lm.  both  objectives  of  modernization — the 
improvement  of  service  and  the  reduction  of 
costs. 


The  full  length  creosote  impregnation  resists 
decay  for  decades,  spreading  the  initial  cost 
over  many  years  and  providing  for  low 
annual  charges.  This  is  the  true  criterion 
of  economy. 


Why  AmCreCo  Poles 
Have  Maximum 
Quality 

1  Select  soathern  yellow 
*  pine. 

'y  Incipient  decay  avoided. 


Framing  before  treat¬ 
ment. 

Preservative  of  known 
value. 

Adequate  sinsle  treat¬ 
ment. 

Treatment  aeeorately 
timed  to  proper  seasoning. 
Full  length  pressure 
treated. 

Unequalled  facilities  and 
personnel  of  the  leading 
prodneer. 


The  high  initial  strength  of  AmCreCo  Poles 
does  not  deteriorate  rapidly.  Since  poles  are 
protected  against  decay  they  retain  their  full 
strength  throughout  their  serviceable  life.  A 
minimum  of  service  interruptions  can  there¬ 
fore  be  expected  from  AmCreCo  Poles. 


You  can  modernize — with  AmCreCo  Poles, 
both  from  the  cost  and  service  viewpoint. 


AMERICAN  CREOSOTING  COMPANY 


COU>NIAl.. 

CREOSOTINO 

COMPANY 


KENTUCKY 


ELECTRICAL  WORLD  4-  AUGUST  31,  1935 


(2157)  77 


SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


^DIAMOMD\ 
VULCANIZED  nBRE 


SHEETS- ROD  j 
TUBES- HERTS  , 


f  Dl  LECTOR 

(phenol  fibre  ) 

S  H  E  ETS  -  RODS -TU  BES 
FABRICATED^^ 
PARTS 


^^MICABOMDX. 

MICA  IN  ITS  MOST  USABLE  FO^ 
S.  tape  -  TUBES  -  PLATE^^ 
^S^INCa  “SEOMtNT^^^ 
PAPER 


DIAMOND^ 

INSULATION 

AN  EXCEEDINGLY 

S TOUGH  FISH  ^ 
V  PAPER 


There  is  a  Continental-Dia¬ 
mond  material  to  meet  prac¬ 
tically  every  insulatins  need 
whether  electrical,  mechani¬ 
cal  or  thermal. 

We  welcome  the  opportu¬ 
nity  to  discuss  the  specific 
application  of  these  insulat¬ 
ing  materials  to  your  particu¬ 
lar  requirements. 

Samples  and  catalogs  will 
be  gladly  furnished. 


CONTINENTAL- 
DIAMOND 
FIBRE  CO. 

NEWARK,  DELAWARE 
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CURRENT 


Power — Citizen  or  Bureaucrat 

[Continued  from  page  37] 

wincing  or  whining.  It  is  seldom  part 
of  the  average  individual’s  usual  ad¬ 
ventures  in  American  citizenship  to 
have  government  bureaucrats  rifle  his 
private  correspondence  files,  analyze 
his  simplest  acts  for  signs  of  dishon¬ 
esty,  publicly  impugn  his  word  of 
honor,  burden  him  with  responsibility 
for  the  acts  of  crackpots  and  fanatics. 
Criminals  have  a  right  to  expect  that 
sort  of  treatment,  suspicious  aliens 
often  encounter  it.  But  as  a  reward 
for  good  citizenship,  for  obeying  the 
laws,  for  paying  the  heaviest  of  taxes, 
for  promoting  public  welfare  and  ad¬ 
vancing  human  comfort,  this  kind  of 
persecution  is  reserved  for  only  one 
class  of  Americans — the  power  utility 
companies.  It  is  persecution  by  bu¬ 
reaucracy.  The  power  utilities  do  not 
complain  about  it.  They  merely  point 
it  out.  If  the  price  of  freedom  from 
this  kind  of  persecution  is  to  join  the 
bureaucracy,  they  prefer  respectfully 
to  decline.  They  prefer  the  path  of 
citizenship,  no  matter  how  thorny, 
and  they  think  most  Americans  will 
understand  why. 


TRANSFORMERS  Washer  Sales  Set  Record 


Quality  is  built  into  every 
part  of  Westinghouse  oil  in¬ 
sulated  current  transformers. 

The  finest  core  material  is 
used  to  minimize  errors.  The 
transformers  are  so  designed 
and  so  braced  that  high  mech¬ 
anical  strength  is  assured. 
Autovalve  arresters  adequate¬ 
ly  protect  between  turns  of 
the  high-voltage  windings. 

The  thermal  rating  of  these 
transformers  is  at  least  50 
times  normal  current  and 
their  mechanical  rating  more 
than  100  times  the  normal 
first-peak  value.  They  are 
equipped  with  series-parallel 
primary  windings  and  can  be 
supplied  with  double  second¬ 
aries  to  permit  very  accurate 
metering  on  one  secondary 
and  relay  or  breaker  opera¬ 
tion  on  the  other. 


_  R  59013 

Westinghouse 


All-time  half-year  record  household 
washer  sales  are  reported  for  January  1- 
June  30,  1935,  by  J.  R.  Bohnen,  secretary 
of  the  American  Washing  Machine  Man¬ 
ufacturers’  Association.  They  totaled 
696,312,  compared  to  686,880  in  the  cor¬ 
responding  period  of  1934.  Shipments 
in  June  fell  slightly  behind  those  of  a 
year  ago,  94,353  compared  to*  $95,884. 
Ironer  shipments  were  68,780,  compared 
to  61,319  for  the  first  half  of  1934. 

Sixty  members  of  the  association,  hold¬ 
ing  their  mid-year  meeting  recently  in 
Chicago,  made  promotion  plans  for  the 
next  six  months. 


$10,000,000  of  New  Work 

Expenditures  of  more  than  $10,000,000 
for  expansion,  modernization  and  equip¬ 
ment  are  involved  in  plants  where  the 
Austin  Co.,  Cleveland,  is  now  engaged  in 
construction,  that  company  announces. 
The  first  six  months  of  1935  yielded  100 
per  cent  more  industrial  construction  busi¬ 
ness  than  the  first  half  of  1934,  which 
already  represented  two  years  of  recovery 
from  the  low  of  1932.  Work  now  under 
way  reflects  the  rush  to  meet  industrial 
needs  which  cannot  be  put  off  any  longer 
without  serious  consequences,  either  by 
weakening  of  competitive  position  or 
through  continuation  'of  loss-producing 
inefficiencies. 


OIL\»§ 


POTENTIAL 

TRANSFORMERS 

The  high  accuracy  of  the 
Westinghouse  potential  trans¬ 
former  makes  it  especially 
suited  for  the  finest  of  meter¬ 
ing  and  instrument  work. 
Within  its  volt-ampere  rating 
and  under  commercial  fre¬ 
quency  and  voltage  the  ratio 
of  the  Westinghouse  trans¬ 
former  is  always  within  one 
percent  of  the  nameplate  ratio. 

Oil  insulated  potential 
transformers  are  designed  for 
indoor  use  on  voltages  from 
2300  to  ^13,800.  They  are 
supplied  in  all  voltages  for 
outdoor  service — from  2300 
to  132,000  Volts  and  higher. 
All  transformers  meet  or  ex¬ 
ceed  the  insulation  require¬ 
ments  of  the  A.I.E.E. 

The  33-Kv.  and  44-Kv. 
ratings  are  supplied  with  air 
breathers  while  those  66-Kv. 
and  higher  have  de-hydrating 
breathers. 

R  59014 

W^tinghouse 


POTENTIAL  W 
TRANSFORMERS 
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Professional  Services 


Consulting 

Accounting 

Valuations 


Management 

Appraisals 

Construction 


Designing 

Testing 

Financing 


Inspections 
Cost  Analysis 
Investigations 


WILLIAM  A.  BAEHR 
ORGANIZATION,  Inc. 

Engikeers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


ELEORICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery  Apparatus 
and  Supplies.  Materials  of  Construction, 
Coal.  Paper,  etc.  Inspection  of  Material 
and  Apparatus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


HARRY  REID  &  CO.,  INC 

OPEEATION— RECAPITALIZATION 
DESIGN — CONSTRUCTION 
OP 

PUBLIC  UTILITIES 

84  William  St.  ..  New  York 


BARKER  &  WHEELER 

Utility  and  Industrial  Valuations.  Desigm 
and  Construction  of  Power  Systems,  Water 
Supplies,  Sewerage  and  Sewaae  Disposal. 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  Street,  Albany,  N.  Y. 


FORD,  BACON  a  DAVIS,  Inc. 

Engineers 

DESIGN  .  CONSTRUCTION 
VALUATIONS  .  REPORTS  .  INTANGIBLES 

Philadelphia  New  York  Chicagro 
Washinitton  Dallas 


ALBERT  S.  RICHEY 

ENGINEER 

PUBLIC  UTILITY  REPORTS — 
APPRAISALS — RATES — OPERATION 


126  Salisbury  Street 


Worcester,  Maas. 


BLACK  &  VEATCH 

Consulting  Engineers 

Water,  Steam  and  Electric  Power  Inveati- 
aations,  Desi^,  Supervision  'of  Construc¬ 
tion,  Valuation,  Tests  and  Laboratory 
Service. 

Mutual  Building,  Kaniaa  City,  Mo. 


BYLLESBY  ENGINEERING  AND 
MANAGEMENT  CORPORATION 

CONSULTING  ENGINEERS 

I  Ortinral  deilgn  engineering,  inreitigationi,  reports 
I  and  eitimatei,  and  conttniction  snperrision  for 
I  new  or  modernisation  projects  in  Mia  utility  tor 
I  industrial  fields. 

I  231  South  La  Salle  Street,  Chicago.  Illlnoia 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 

35  East  Wacker  Drive  Chicago,  Ill. 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 
100  West  Monroe  St.,  Chicago.  Ill. 
136  Liberty  St..  New  York 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING — REORGANIZATION — 

DESIGN — CONSTRUCTION— 
of 

INDUSTRIAL  and  PUBLIC  UTILITIES 
Chicago  New  York  San  Franeisea 


SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 
140  South  Dearborn  St. 
Chicago,  Ill. 


EDWARD  J.  CHENEY 


ENGINEER 


PUBLIC  UTILITY  PROBLEMS 

61  Broadway  New  Yoi 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and 
management  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility  Administrative 
Economic  and  Municipal  Problems 
Cost  Analysis 

Inducement  Rate  Development 
Rate  Cases — Appraisals 
11  West  42nd  Street,  New  York 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Management 
231  So.  La  Salle  St.,  Chicago 


SPOONER  &  MERRILL,  INC. 

Consulting  Engineer 

Design — Supervision  of  Construction 
Reports — Exam  inations — V  aluations 

20  North  Wacker  Drive,  Chicago,  Illinois 


STEVENS  &  WOOD 

Incorporated 

INVESTIGATIONS— REPORTS 
APPRAISALS 

30  Broad  St.  New  York 


CARDS  ON  THIS  PAGE 

of  Professional  Services 

are  available  at  a  cost  that  is  negligible 
considering  the  possible  clientele  contacted, 
rates  on  request  to 

Departmental  Advertising  Staff 
ELECTRICAL  WORLD.  330  W.  42d  St..  N.Y. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-Eleetrie  Derelopment,  Dami,  Water  Supply, 
Flood  Control.  Engineering  Problems  relating  to 
Water  Rights  and  Water  Power  Law.  Appraisali. 
New  York  City,  60  Church  St. 


THE  J.  G.  WHITE  ENGINEERING 
CORPORATION 

Engineers — Constructors 

Steam  and  Hydroelectric  Power  Plants. 
Transmission  Systems,  Office  and  Industrlsi 
Building,  Air  Conditioning,  Railroads. 

REPORTS  and  APPRAISALS 
80  Broad  Street  New  York 


Here’s 

Help.' 


NEW  McGRAW-HILL  BOOK  CATALOGUE 

Are  you  concerned  with  Power  Generation,  Transmission  or  Distribution — 
Management,  Merchandising  or  Engineering  f  What's  your  most  urgent  in¬ 
terest  at  the  moment?  Somewhere  in  the  120  sections  of  the  McGraw-Hill 
Catalogue,  you’ll  find  a  guide  to  the  books  that  will  help  you  generously 
in  solving  your  particular  problems.  Send  for  a  free  copy. 

McGraw-Hill  Book  Go.,  Inc.,  330  W.  42d  St.,  New  Y(mik,  N.  Y. 
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